o 


^ ) 


AD-A183  366 


rEM  FACTOR  sllL?™, 


FULL- INFORMATION  ITEM  FACTOR 
ANALYSIS  OF  TEST  FORMS  FROM  THE 
ASVAB  CAT  POOL 
Michele  F.  Zimowski 
National  Opinion  Research  Center 
•'  and 

R.  Darrell  Bock 
University  of  Chicago 
MRC  Report  #87-1  (Revised) 


2$vy: 


■iai» 


>»  ?  "At”  v>': 


4  ;  ; 


•  ^  'V'  -  /.».■* 1  .  f{ ,  ■.;% 

a  --y  V 


'  •  ■  £v£^q§k;is 


;  ; •£• :  '4s‘*.*WiA*r ■*  -  ; 


£S*.-:a 


tew  u-  .e-  s^-i«, 

•v  *>  I-  /  • 


m 


lh 


00 


g 

1 

*! 

% 

■> 

[V 

r-$ 

'  •>; 

y./ .  ,;  ,  ....  . 

•’ 

. 'T>  .**i  ‘ 

V 

1 

v:<5,: 

>v< 

V.1 

:r.,Vx^ 

*\>lV 

X1 

,  N 

„■  '* 

C  '  »• 

>  "■  ^ 

H 

*'  ^  - 1  "T" 

ft1;*'  ■•;  -  V’- 

..  '  ftft 

„  r~  fa**. 

Jlls; 

is 

is 

»! 

K  V. 

S^y 

^  A* 

te-L 

'*N  v 

V.,' 

-  ^  -- 

J 

;  1 

’ 

*7  V.’ 

V  " 

arr 

jioj 

M 

k 

FULL-INFORMATION  ITEM  FACTOR 
ANALYSIS  OF  TEST  FORMS  FROM  THE 
ASVAB  CAT  POOL 
Michele  F.  Zimowski 
National  Opinion  Research  Center 
and 

R.  Darrell  Bock 
University  of  Chicago 
MRC  Report  #87-1  (Revised) 


April,  1987 

Methodology  Research  Center 
1155  E.  60th  Street 
Chicago,  Illinois  60637 


DTTC 

ELECTEE 


AUG  0  5  1987 


This  research  was  supported  in  part  by  Air  Force  Project  #77191846,  by  the  Office 
of  Naval  Research  Contract  #N00014-85-C-0781,  and  by  National  Science 
Foundation  grant  #BNS-8511774. 


Research  in  whole  or  in  part  is  permitted  for  any  purpose  of  the  United  States 
Government.  Approved  for  public  release;  distribution  unlimited. 


UUtMAjk/UUI 


i7'\V 


v  v ; 


'3366, 


.4.  REPORT  SECURITY  CLASSIFICATION 


REPORT  DOCUMENTATION  PAGE 


16.  RESTRICTIVE  MARKINGS 


SECURITY  CLASSIFICATION  AUTHORITY 


Sb.  DECLASSIFICATION ,  DOWNGRADING  SCHEDULE 


i  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 
MRC  Report  #87-1 


3  DISTRIBUTION/ AVAILABILITY  OF  REPORT 

Approved  for  public  release; 
distribution  unlimited. 


S.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


34.  NAME  OF  PERFORMING  ORGANIZATION  66.  OFFICE  SYM80L  74.  NAME  OF  MONITORING  ORGANIZATION 

(if  applicable)  Personnel  &  Training  Research  Programs 
NORC  Office  of  Naval  Research  (Code  1142PT) 


oc  ADORESS  (O'ty,  State.  ana  ZIP  Cod*)  7b.  AOORESS  (Oty.  Sf4fe.  and  ZIP  Cod*) 

800  N.  Quincy  St. 

, ,,,  _  nu-  tt  Arlington,  VA  22217-5000 

1155  E.  60th,  Chicago,  IL  60637 


8b.  OFFICE  SYMBOL  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(It  applicable) 

N00014-85-C-0781 


10  SOURCE  OF  FUNDING  NUMBERS 


34.  NAME  OF  FUNOlNG/ SPONSORING 
ORGANIZATION 


:  3c  AOORESS  (Cry,  State,  ana  ZIP  Code) 


; 

PROGRAM 

PROJECT 

Task 

WORK  UNIT 

ELEMENT  NO. 

NO 

NO 

ACCESSION  NO 

i 

i 

61153N 

RR04206 

RR04 204-01 

NR  150-541 

'  l  TITLE  ( include  Security  Classification) 

Full-Information  Item  Factor  Analysis  of  Test  Forms  from  the  ASVAB  CAT  Pool 


'  Z.  personal  AUTHOR(S) 

R.  Darrell  Bock  and  Michele  F.  Zimowski 


:3a.  type  OF  REPORT  13b.  TIME  COVERED 

A/U*  (_  FROM  TO 


16.  SUPPLEMENTARY  notation 


IS  page  COUNT 
S/ 


1  GROUP 

SUB-GROUP 

|  , 

18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 


19.  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  block  number)  j 

Data  for  nine  tests  in  the  computerized  adaptive  test  pool  for  the  Armed  Services  Vocational! 
Aptitude  Battery  were  subjected  to  item  factor  analysis  by  the  marginal  maximum  likelihood 
method.  Because  each  of  the  tests  was  represented  by  three  distinct  forms  to  which  items  had 
been  randomly  assigned,  the  stability  of  the  results  could  be  examined  by  comparing  independent: 
analyses.  Although  numerous  items  in  this  pool  were  too  easy  for  the  sample  of  subjects  and 
had  to  be  excluded  ftom  the  item  factor  analysis,  the  remaining  items  gave  clear  and  generally  ■ 
interpretable  factor  solutions  on  all  tests.  The  statistical  significance  of  each  principal 
factor  after  the  first  was  tested  by  means  of  the  large  sample  chi-square  statistic  correspond¬ 
ing  to  the  increase  in  marginal  maximum  likelihood  as  successive  factors  were  added.  To  allow 
for  possible  cluster  effects  in  the  sampling  of  respondents,  a  design  effect  of  two  was  assumed 
when  computing  these  test  statistics.  Apart  from  minor  factors  associated  with  doublets  and 
occasional  item  format  effects,  the  main  factors  were  all  interpretable .  Most  notably.  General 
Science  showed  a  physical  science  and  biological  science  factor,  accompanied  in  two  of  the 
forms  by  a  small  chemistry  factor. _ Arithmetic  Reasoning  showed  a  distinction  between  business 


|  ;o  distribution /availability  of  abstract  21  abstract  security  classification 

!  □UNCLASSIFIEO/UNLIMITEO  □  SAME  AS  RPT  □  OTIC  USERS 


32c.  OFF'CE  SYMBOL 


#19.  (Continued) 

arithmetic  and  other  calculation  problems.  '(Paragraph  Comprehension  was  unifactorial,  as 
was,  essentially.  Auto  Information  and  Electronics  Information.  *Shop  Information  showed 
a  clear  distinction  between  Metal  Shop  vs.  Carpentry  and  General  Contracting. ^  Mathematical 
Knowledge  and  Mechanical  Comprehension  showed  small  factors  related  to  specific  types  of 
mathematical  operations,  on  the  one  hand  and  certain  classes  of  mechanical  relationships, 
on  the  other. \>The  most  interesting  finding  was  a  clearly  significant  two  factor  solution 
for  Word  Knowledge.  One  of  these  factors  appears  to  represent  vocabulary  drawn  from 
literary  sources  and  recreational  reading,  and  the  other  from  television  and  the  news 
media.  Implications  of  these  findings  for  vocational  testing  are  discussed. 


ABSTRACT 

Data  for  nine  tests  in  the  computerized  adaptive  test  pool  for  the  Armed 
Services  Vocational  Aptitude  Battery  were  subjected  to  item  factor  analy¬ 
sis  by  the  marginal  maximum  likelihood  method.  Because  each  of  the  tests 
was  represented  by  three  distinct  forms  to  which  items  had  been  randomly 
assigned,  the  stability  of  the  results  could  be  examined  by  comparing  inde¬ 
pendent  analyses.  Although  numerous  items  in  this  pool  were  too  easy  for 
the  sample  of  subjects  and  had  to  be  excluded  from  the  item  factor  analysis, 
the  remaining  items  gave  clear  and  generally  interpretable  factor  solutions  on 
all  tests.  The  statistical  significance  of  each  principal  factor  after  the  first  was 
tested  by  means  of  the  large  sample  x2  statistic  corresponding  to  the  increase 
in  marginal  maximum  likelihood  as  successive  factors  were  added.  To  allow 
for  possible  cluster  effects  in  the  sampling  of  respondents,  a  design  effect  of 
two  was  assumed  when  computing  these  test  statistics.  Apart  from  minor 
factors  associated  with  doublets  and  occasional  item  format  effects,  the  main 
factors  were  all  interpretable.  Most  notably,  General  Science  showed  a  physi¬ 
cal  science  and  biological  science  factor,  accompanied  in  two  of  the  forms  by  a 
small  chemistry  factor.  Arithmetic  Reasoning  showed  a  distinction  between 
business  arithmetic  and  other  calculation  problems.  Paragraph  Comprehen¬ 
sion  was  unifactorial,  as  was,  essentially,  Auto  Information  and  Electronics 
Information.  Shop  Information  showed  a  clear  distinction  between  metal 
shop  vs.  carpentry  and  general  contracting.  Mathematical  Knowledge  and 
Mechanical  Comprehension  showed  small  factors  related  to  specific  types  of 
mathematical  operations  and  certain  classes  of  mechanical  relationships,  re¬ 
spectively.  The  most  interesting  finding  was  a  clearly  significant  two  factor 
solution  for  Word  Knowledge.  One  of  these  factors  appears  to  represent  vo¬ 
cabulary  drawn  from  literary  sources  and  recreational  reading,  and  the  other 
from  television  and  the  news  media.  Implications  of  all  of  these  findings  for 
vocational  testing  are  discussed. 
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Item  factor  analysis  serves  important  functions  in  test  development  based 
on  item  response  theory  (IRT).  When  implemented  by  maximum  likelihood 
estimation,  it  provides  likelihood  ratio  tests  of  the  statistical  significance  of 
factors  successively  added  to  the  model.  In  large  samples,  these  tests  pro¬ 
vide  a  rigorous  check  on  the  unidimensionality  required  by  conventional  item 
response  models.  Although  failure  to  demonstrate  statistical  significance, 
which  necessarily  depends  upon  sample  size,  does  not  imply  the  absence 
of  such  factors  in  the  population,  it  does  indicate  that  the  sample  has  in¬ 
sufficient  information  to  justify  the  identification  and  interpretation  of  the 
putative  factors. 

The  estimated  loadings  on  a  statistically  significant  factor  are  also  in¬ 
formative.  Inspection  of  rotated  loadings  helps  identify  items  belonging  to 
minor  factors  that  are  responsible  for  conditional  dependency  among  re¬ 
sponses.  These  factors  sometimes  arise  in  the  form  of  “doublets”  due  to 
excessive  similarity  in  the  formats  of  a  pair  of  items.  When  they  appear  on 
the  same  test  form,  doublets  are  often  a  sign  of  poor  item  writing  practices. 
They  tend  to  occur  when  the  item  writer  merely  varies  a  previous  item  rather 
than  creating  a  new  item  based  on  an  independent  idea.  Item  factor  analysis 
is  an  effective  technique  for  detecting  such  derelictions. 

On  the  positive  side,  item  factor  analysis  can  detect  item  clusters  that 
correspond  to  important,  but  unsuspected,  components  of  the  cognitive  tasks 
required  by  the  items.  Often,  the  nature  of  the  component  can  be  inferred 


from  similarities  in  the  content  and  format  of  the  items  that  compose  the  clus¬ 
ter.  In  those  occasional  cases  where  a  statistically  significant  factor  emerges 
for  which  the  item  content  offers  no  clear  interpretation,  the  analysis  signals 
that  new  data  from  specially  constructed  form  items  and  tests  may  be  nec¬ 
essary  to  identify  the  cognitive  basis  of  the  factor.  An  example  of  one  such 
difficult-to-identify  factor  is  found  in  the  present  study. 

Although  factors  are  ordinarily  discussed  in  terms  of  communalities  be¬ 
tween  tests  or  items,  it  is  well  to  remember  that  they  imply  dimensions  of 
individual  differences  in  the  population  of  examinees.  Distinct  factors  may 
arise  because  subgroups  of  persons  in  the  population  having  similar  educa¬ 
tion  or  experience  respond  differentially  to  different  classes  of  items.  Such 
factors  are  often  apparent  in  educational  tests  when  the  content  is  drawn 
from  a  wide  range  of  curricular  topics  taught  in  a  variety  of  courses.  Persons 
following  different  programs  of  study  then  become  distinct  populations  in  re¬ 
spect  to  their  typical  pattern  of  responses  to  the  test  items.  As  we  shall  see, 
tests  of  general  science  and  mathematics  knowledge  are  likely  to  show  these 
effects,  while  a  different  type  of  subgroup  effect  appears  in  word  knowledge. 

In  the  present  application,  the  item  factor  analyses  are  intended  only  as 
explorations  of  the  data.  They  are  not  meant  to  support  subtest  scoring  or 
multidimensional  adaptive  testing.  Nevertheless,  those  solutions  that  show 
minor  common  factors  can  provide  a  basis  for  estimating  scores  on  the  first 
principal  factor  if  a  method  of  scoring  is  used  that  does  not  assume  condi¬ 
tional  independence.  In  section  5,  we  discuss  a  procedure  for  estimating  such 
scores  when  the  partial  correlation  matrix  for  the  remaining  common  factors 
is  given.  Item  factor  analysis  provides  a  method  of  estimating  the  partial 
correlation  matrix  required  in  that  procedure. 

1.  Purpose  and  Background 

The  purpose  of  the  present  study  is  to  examine  the  factor  composition  of 
nine  power  tests  developed  for  a  prospective  computerized  adaptive  (CAT) 
version  of  the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB).  The 
present  tests  consist  of  entirely  new  items  written  for  the  Omnibus  Item  Pool 
and  Test  Development  Project  of  the  Air  Force  Human  Resources  Laboratory 
(Contract  F-336I5-81-0020).  These  tests  are  unusually  favorable  for  item 
factor  analysis  in  that  each  is  represented  in  three  or  more  forms  composed 
of  randomly  assigned  items.  The  existence  of  randomly  replicated  forms 
provides  an  opportunity  to  check  the  reproducibility  of  the  factor  patterns 


obtained  in  the  analyses.  In  addition,  the  item  writing  instructions  and 
strategies  are  thoroughly  documented  in  a  technical  report  by  Prestwood, 
Vale,  Massey,  and  Welsh  (1985).  Any  communalities  of  item  sources  or 
content  that  might  arise  from  the  item  writing  procedures  axe  potentially 
identifiable  from  this  information. 

An  obstacle  to  the  interpretation  of  the  factor  patterns  is  that  the  items 
are  still  secure  and  cannot  be  exhibited  in  a  report  of  this  kind.  In  describing 
the  results,  we  have  tried  to  convey  verbally  the  attributes  of  the  items  that 
appear  to  affect  the  factor  structure.  Readers  who  have  access  to  the  original 
test  booklets  can  examine  our  interpretation  in  the  light  of  the  tables  of  factor 
loadings  presented  at  the  end  of  this  report. 

2.  The  data 

Data  for  the  present  study  were  collected  originally  to  calibrate  an  item 
pool  for  a  computerized  version  of  the  Armed  Services  Vocational  Aptitude 
Battery.  The  Prestwood,  Vale,  Massey,  and  Welsh  (1985)  report  contains 
a  description  of  the  sample  and  the  methods  of  data  collection.  Forms  of 
the  nine  power  tests  of  the  ASVAB  constructed  from  items  previously  field 
tested  in  Recruit  Training  Centers  (RTC)  were  assembled  in  43  dist.  ot  test 
booklets.  Items  for  each  test  were  assigned  randomly  to  the  corresponding 
booklets  and  ordered  randomly  within  booklets.  The  number  of  booklets 
per  test  and  items  per  booklet  are  shown  in  Table  1  taken  from  Table  28 
of  Prestwood,  Vale,  Massey,  and  Welsh  (1985).  In  the  present  study,  we 
have  analyzed  data  from  the  first  three  booklets  of  each  test  for  which  3  or 

4  booklets  were  available,  and  booklets  1,  3  and  5  of  those  tests  comprising 

5  or  more  booklets.  In  all,  24  distinct  factor  analyses  were  performed. 

Subjects  for  the  study  were  young  men  and  women  who  had  volunteered 
for  enlistment  in  the  Armed  Services  and  were  undergoing  qualifications  test¬ 
ing.  Both  the  tests  from  the  CAT  pool  and  an  operational  ASVAB  were 
administered  at  Military  Entrance  Processing  Stations  (MEPS)  and  by  Mo¬ 
bile  Examining  Teams  (METs)  thoughout  the  nation.  Each  examinee  in 
the  study  took  one  of  the  43  CAT  pool  forms  before  taking  the  ten  tests  of 
an  operational  form  of  the  ASVAB.  Item  responses  for  these  two  phases  of 
testing  were  marked  by  the  examinees  on  separate  answer  sheets  identified 
by  the  examinee’s  social  security  number.  The  data  were  later  collated  by 
matching  on  those  numbers.  Unfortunately,  errors  made  by  the  examinees 
in  recording  their  social  security  numbers  on  machine  scorable  answer  sheets 
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resulted  in  about  20  percent  of  unmatched  forms.  Because  the  present  study 
is  based  on  the  master  hie  of  matched  data,  it  is  based  on  a  range  of  sample 
sizes  from  2,468  to  2,952  cases,  rather  than  the  2,888  to  3,510  cases  in  the 
original  data. 

The  effect  of  this  inadvertent  selection  on  a  cognitive  criterion  (coding  of  a 
social  security  number),  together  with  a  general  tendency  of  the  performance 
of  these  examinees  to  exceed  that  of  the  trainees  who  took  the  experimental 
versions  of  the  items  a  year  earlier  (possibly  with  poorer  motivation;  see 
Prestwood,  Vale,  Massey,  and  Welsh,  1985) ,  resulted  in  a  substantial  number 
of  items  having  sample  difficulties  (or,  more  correctly,  “facilities”)  in  excess 
of  90  percent  correct.  In  addition,  a  few  items  were  excessively  difficult 
at  less  than  10  percent  correct.  Because  items  at  both  these  extremes  are 
virtually  noninformative  for  item  factor  analysis,  and  can  cause  difficulties 
in  obtaining  convergence  of  the  iterative  maximum  likelihood  solution,  we 
excluded  all  items  with  sample  facilties  greater  than  .925  or  less  than  .075. 

3.  Analysis 

The  TESTFACT  implementation  (Wilson,  Wood,  &  Gibbons,  1984)  of  • 
the  full-information  method  of  item  factor  analysis,  introduced  by  Bock  and 
Aitkin  (1981)  and  discussed  by  Bock,  Gibbons,  and  Muraki  (1986),  was  used 
in  this  study.  The  procedure  is  based  on  the  Thurstone  multiple  factor  model 
and  assumes  a  multivariate  normal  distribution  of  ability.  Normal  ogive 
item  response  functions  are  assumed.  In  addition,  because  the  examinees 
were  explicitly  instructed  to  guess  if  they  did  not  know  an  answer,  a  nonzero 
lower  asympote  was  assumed.  Estimates  of  the  lower  asymptotes  of  the  items 
for  this  model  were  obtained  from  separate  BILOG  (Mislevy  &  Bock,  1984) 
analyses  of  the  test  forms.  In  these  preliminaries  and  in  the  factor  analyses, 
items  left  blank  between  responded-to  items  were  treated  as  omits  and  scored 
as  fractionally  correct  at  the  asymptote  value.  Items  left  blank  following  the 
last  non-omitted  item,  on  the  other  hand,  were  scored  as  “not-  presented.” 
This  scoring  method  assumes  that  examinees  who  fail  to  complete  the  test  do 
so  because  they  run  out  of  time.  It  avoids  the  spurious  factor  associated  with 
item  position  that  results  when  non-reached  items  are  scored  as  incorrect. 

In  addition  to  the  many  items  with  percent  corrects  below  .075  and  above 
.925,  a  few  were  excluded  because  their  lower  asymptote  values  were  greater 
than  or  equal  to  their  facilities.  This  is  an  indication  that  the  item  is  too 
difficult  for  the  examinees  and  may  have  a  nonmonotonic  response  function. 


Such  items  are  likely  to  cause  convergence  problems  in  the  analysis.  The 
numbers  of  items  retained  in  each  form  are  shown  in  Table  1.  The  items 
retained  in  each  form  are  identified  by  their  numbers  in  the  test  booklets 
in  Tables  2-28.  The  number  of  examinees  who  responded  to  each  item  (at¬ 
tempts)  is  shown  along  with  estimates  of  the  guessing  parameters  (chance) 
and  percents  correct  (facilities). 

In  connection  with  the  statistical  tests  of  the  number  of  factors,  we  must 
consider  that  the  data  were  obtained  from  volunteers  at  MEPS  sites  and  do 
not  constitute  a  well-defined  sample.  As  a  result,  there  is  some  uncertainty 
about  the  multinomial  distribution  assumptions  on  which  the  likelihood  ratio 
tests  are  based.  In  particular,  the  localized  catchment  areas  of  the  recruiting 
centers  may  introduce  intraclass  correlation  effect  similar  to  that  associated 
with  cluster  sampling.  This  effect  tends  to  inflate  the  likelihood  ratio  chi- 
square  statistics  above  the  level  expected  for  independent  multinomial  trials 
in  a  single  population. 

For  this  reason,  a  positive  design  effect  probably  should  be  assumed  when 
setting  a  critical  point  for  the  likelihood  ratio  chi-square  statistic.  To  avoid 
overinterpreting  the  data,  we  have  taken  the  design  effect  to  be  in  the  range 
of  2  to  3  and  have  considered  the  evidence  for  additional  factors  to  be  clear 
only  when  a  change  of  chi-square  upon  addition  of  a  factor  is  four  or  five 
times  the  change  in  degrees  of  freedom.  Because  of  the  large  sample  sizes 
in  this  study,  changes  that  correspond  to  clearly  defined  factors  are  often 
much  larger,  of  the  order  of  ten  times  the  change  in  degrees  of  freedom,  and 
leave  little  doubt  as  to  the  reality  of  the  factor.  In  addition  to  the  statistical 
criteria,  substantive  considerations  often  establish  the  existence  of  the  factor 
beyond  any  reasonable  doubt.  The  communality  of  content  among  items  that 
have  large  loadings  on  the  factor  usually  make  it  clear  that  a  real  cognitive 
component  has  been  identified.  In  other  cases  a  clear  doublet,  two  items 
with  some  similar  features  displaying  isolated  high  factor  loadings,  is  often 
responsible  for  the  statistical  result. 

4.  Results 

As  an  aid  to  interpretation,  factor  loadings  are  shown  in  Tables  2  through 
28  both  in  their  orthogonal  principal  factor  form  and  in  promax  factor  load¬ 
ings  computed  from  a  preliminary  varimax  target.  Accompanying  the  princi¬ 
pal  factors  is  the  percent  of  total  variance  associated  with  each.  These  tables 
also  contain  the  item  intercepts,  principal  factor  variances,  correlation  of  the 
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promax  factors,  change  in  chi-squares,  degrees  of  freedom,  and  probability 
levels  due  to  the  inclusion  of  additional  factors.  The  correlation  of  the  pro¬ 
max  factors  is  the  cosine  of  the  angle  between  the  rotated  axes.  It  tends  to 
overestimate  the  true  correlation.  The  values  of  the  change  chi-squares  are 
adjusted  to  reflect  an  assumed  design  effect  of  2.  These  results  are  based  on 
a  maximum  of  45  EM  cycles  of  the  marginal  maximum  likelihood  solution. 

The  sensitivity  of  the  full- informat  ion  method  to  departures  from  con¬ 
ditional  independence  is  clearly  demonstrated  in  these  analyses.  Even  with 
an  assumed  design  effect  of  2,  associations  between  as  few  as  two  items  are 
detected  in  the  change  chi-squares.  Except  for  a  few  illustrative  examples, 
higher  dimension  solutions  with  factors  largely  defined  by  only  two  or  three 
items  are  not  shown.  Factors  of  this  type  tend  to  represent  minor  departures 
from  conditional  independence  due  to  item  format  similarities  rather  than 
distinct  sources  of  individual  differences  in  cognition.  In  the  following  de¬ 
scriptions  of  each  analysis,  the  results  are  compared  with  the  earlier  work  of 
Bock,  Gibbons,  &  Muraki  (1986),  who  analyzed  responses  to  ASVAB  Form 
8A  of  1000  cases  from  the  Profile  of  American  Youth  survey  (see  Bock  & 
Moore,  1986). 

General  Science  (GS) (Tables  2-4).  All  three  test  forms  yield  at  least 
three  significant  factors  readily  interpreted  in  the  promax  rotation.  Promax 
Factors  1  through  3  of  Form  3  exhibit  the  clearest  separation  of  general  sci¬ 
ence  items  into  three  content  areas,  namely,  physical  sciences,  chemistry,  and 
biological  sciences,  respectively.  These  factors  are  substantially  intercorre- 
lated  (r=.74-.81),  and  a  large  percent  of  the  variance  is  attributable  to  the 
first  principal  factor  (50.3). 

Perhaps  because  fewer  chemistry  items  appear  in  Form  1,  it  exhibits 
a  similar  but  less  clear  separation  of  items  into  these  groupings.  Promax 
Factors  1,  2,  and  3  of  this  form  also  correspond  to  biology,  the  physical 
sciences,  and  chemistry.  Relative  to  Form  1,  these  factors  are  less  highly 
correlated  (r=.67-.74),  and  the  first  principal  factor  accounts  for  less  of  the 
variance  (45.71  percent). 

The  relative  absence  of  chemistry  items  in  Form  2  is  reflected  in  its  fac¬ 
torial  structure.  The  first  promax  factor  of  this  form  is  largely  represented 
by  biology  items,  the  second  by  physical  science  items.  The  third  factor  is 
almost  exclusively  defined  by  a  doublet,  items  2  and  53,  both  of  which  ask 
about  the  solar  system. 
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The  finding  of  factors  that  correspond  to  biology  and  physical  science 
agrees  with  the  Bock,  Gibbons,  and  Muraki  (1986)  analysis  of  a  test  form 
from  this  area.  Probably  because  of  variation  in  test  form  composition,  their 
evaluation  failed  to  reveal  the  chemistry  factor  found  here  in  two  of  three 
forms. 

Arithmetic  Reasoning(AR)  (Tables  5-7).  Two  factors  of  arithmetic 
reasoning  are  statistically  significant  in  all  forms.  The  factors  of  each  solution 
are  substantially  intercorrelated  (r=.74-.81),  and  approximately  54  percent 
of  the  variance  is  attributable  to  the  first  principal  factor  in  each  form.  These 
results  agree  with  those  of  Bock,  Gibbons,  and  Muraki  (1986),  who  suggest 
that  the  test  measures  a  “business  arithmetic”  factor  in  addition  to  a  more 
general  arithmetic  reasoning  factor.  Items  that  appear  to  assess  the  business 
factor  in  this  examination  include  questions  about  percentages  (item  33  of 
Form  3,  items  14,  23,  and  29  of  Form  5)  and  earnings  and  expenditures 
(items  5,  12,  15,  and  17  of  Form  1,  items  1  and  21  of  Form  3).  The  second 
promax  factor  of  Forms  1  and  3  corresponds  to  this  business  factor:  in  Form 
5,  the  business  items  appear  in  the  first  factor.  The  separation  of  business 
arithmetic  from  general  items  is  not  always  complete:  item  28  of  Form  1,  for' 
example,  requires  computation  of  percentages  but  loads  almost  exclusively 
on  the  general  arithmetic  reasoning  factor. 

Word  Knowledge(WK) (Tables  8-10).  The  interpretation  of  the  sub¬ 
stantial  second  factor  in  all  three  forms  of  the  Word  Knowledge  test  is  not 
obvious  upon  first  inspection.  No  distinctive  contrast  of  the  words  by  gram¬ 
matical  class,  Latin  or  Anglo-Saxon  origin,  frequency  in  conventional  word 
lists,  etc.,  meets  the  eye  when  words  with  high  loadings  on  the  two  factors 
are  compared.  The  difference  between  them  becomes  apparent,  however, 
when  we  recall  that  the  existence  of  distinct  factors  in  test  performance  cor¬ 
responds  to  some  behavioral  classification  of  persons  in  the  population  from 
which  the  examinees  have  been  sampled.  The  existence  of  two  statistically 
significant  factors  with  substantial  loadings  on  many  items  suggests  that  the 
population  of  young  people  from  which  the  present  sample  was  drawn  con¬ 
sists  of  two  broad  groups  who  differ  in  their  exposure  to  the  kind  of  words 
that  appear  in  the  Word  Knowledge  tests.  Because  these  words  must  be 
capable  of  discriminating  between  persons  in  this  population,  they  cannot 
be  those  found  in  everyday  conversation  and  thus  known  to  almost  everyone. 
To  be  useful  for  testing  word  knowledge,  the  words  in  the  test  items  must  be 


less  common,  more  specialized,  and  acquired  from  rather  more  intellectual 
sources. 

Two  such  sources  likely  to  increase  word  knowledge  suggest  themselves. 
One  is  recreational  reading — reading  that  consists  predominantly  of  fiction 
or  similar  narrative  literature  available  widely  in  magazine,  paperback  and 
book  club  publications.  The  other  source  is  journalistic  and  television  media, 
including  the  news  and  editorial  sections  of  newspapers,  the  news  programs 
on  television,  and  television  commercials.  Undoubtedly,  there  must  now  exist 
a  substantial  proportion  of  young  people  who  do  relatively  little  recreational 
reading,  but  depend  for  similar  diversion  on  television  and  motion  pictures. 
Clearly,  the  vocabularies  of  recreational  reading  and  those  of  recreational 
television  and  film  media  are  different  in  one  important  respect:  the  former 
necessarily  contains  a  considerable  corpus  of  words  descriptive  of  physical 
locations,  appearances  and  actions  of  persons,  and  of  human  feelings  and 
relationships;  the  latter  contain  very  little  of  these  classes  of  words — the 
ability  of  television  and  film  to  depict  scenes,  expressions  and  situations  vi¬ 
sually  makes  verbal  description  unnecessary.  Persons  who  find  entertainment 
predominantly  in  the  visual  media  must  therefore  have  relatively  less  expo¬ 
sure  to  the  vivid  and  descriptive  vocabulary  of  fiction  and  other  literature. 
Their  main  source  of  more  specialized  words  must  be  the  front  page  and 
television  news,  commentary,  and  commercials. 

When  the  factor  analysis  of  the  three  word  knowledge  forms  in  the  CAT 
pool  are  inspected  with  this  hypothesis  in  mind,  a  clear  interpretation  of  the 
words  loading  most  heavily  on  the  first  two  factors  emerges.  If  the  words 
with  promax  loadings  in  excess  of  0.5  on  the  respective  factors  are  listed  and 
compared,  the  distinction  between  a  more  descriptive  and  vivid  vocabulary 
in  one  of  the  factors,  and  a  more  matter-of-fact,  current-event  and  technically 
oriented  vocabulary  is  apparent.  Roughly,  we  might  call  the  first  of  these 
the  “literary”  vocabulary  and  the  second  the  “media”  vocabulary.  The  for¬ 
mer  contains  words  one  might  expect  to  encounter  in  popular  romances  and 
adventure  stories.  The  latter  is  made  up  of  words  from  the  law,  business, 
politics,  government  military  and  other  impersonal  content.  The  resolution 
of  these  factors  is  clearest  in  WK3,  where  we  first  identified  it.  Except  for 
a  few  misclassified  words  in  the  literary  factor,  the  distinction  is  almost  as 
clear  in  WKl.  In  WK2,  however,  literary  words  are  not  as  well  represented, 
and  identification  of  the  factors  is  more  problematical. 


Because  we  tire  not  free  here  to  divulge  the  actual  words,  we  would  en¬ 
courage  readers  who  have  access  to  the  test  forms  to  attempt  to  verify  our 
interpretation  of  the  promax  loadings  of  the  two  factors  shown  in  Tables 
8-10. 

Very  likely  the  distinction  between  the  vocabularies  of  popular  fiction 
and  of  journalism  is  also  the  basis  of  the  two  factors  found  by  Bock,  Gibbons 
and  Muraki  in  ASVAB  Form  8A.  Because  that  form  contains  only  36  items 
and  has  relatively  few  words  drawn  from  fiction  or  recreational  reading,  the 
distinction,  although  apparent,  is  not  as  clearly  resolved  as  in  the  longer  tests 
of  the  CAT  pool.  It  is  of  considerable  interest,  however,  that  in  the  item  bias 
analysis  of  Form  8A  reported  by  Bock  and  Mislevy  (1981),  they  call  attention 
to  a  quite  similar  item  x  socioeconomic  group  interaction.  They  describe  the 
interaction  as  a  contrast  between  “literary”  words  and  “media”  words,  the 
terms  we  have  adopted  here.  This  type  of  interaction  might  be  expected  if 
the  subpopulations  of  young  people  that  give  rise  to  word  knowledge  factors 
divide  along  social  class  lines,  presumably  with  the  lower  class  population 
doing  less  recreational  reading.  Another  possible  hypothesis  is  that  there 
is  a  sex  difference  with  respect  to  these  factors,  with  women  more  heavily 
represented  among  the  recreational  readers.  Bock  and  Mislevy,  did  not, 
however,  find  an  item  by  sex  interaction  for  Word  Knowledge  in  Form  8A. 


Paragraph  Comprehension(PC) (Tables  11-13).  The  paragraph  com¬ 
prehension  items  for  the  CAT  pool  are  designed  to  be  brief  enough  to  fit  on 
one  display  screen  and  to  require  only  one  response  per  paragraph.  The 
purpose  of  the  latter  restriction  is  to  avoid  possible  failures  of  conditional 
independence  due  to  more  than  one  item  being  derived  from  the  same  para¬ 
graph.  The  analysis  of  ASVAB  form  8A  reported  in  Bock,  Gibbons,  and 
Muraki  (1986)  appears,  however,  to  indicate  that  this  restriction  is  not  nec¬ 
essary.  There  was  no  evidence  that  responses  to  items  based  on  the  same 
paragraph  in  Form  8A  showed  greater  association  than  those  for  items  based 
on  different  paragraphs.  These  results  suggest  that,  for  a  given  amount  of 
testing  time,  a  more  dependable  score  for  paragraph  comprehension  could 
be  obtained  by  asking  more  them  one  question  per  paragraph. 

In  accord  with  previous  results  (Bock,  Gibbons,  &  Muraki,  1986),  the 
change  chi-squares  from  Form  1  indicate  that  the  Paragraph  Comprehension 
test  is  unidimensional.  There  is,  however,  evidence  for  a  second  factor  in  both 
Forms  3  and  5,  but  neither  the  promax  nor  the  varimax  two-factor  solutions 
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(not  shown)  have  obvious  interpretations.  The  second  principal  factors  of 
Forms  3  and  5  make  only  minor  contributions  to  the  variance,  2.10  and  2.70 
per  cent,  respectively,  and  are  substantially  correlated,  r=.79  and  r=.78,  with 
their  first  factors.  Even  though  the  item  features  responsible  for  these  minor 
departures  from  conditional  independence  could  not  be  identified,  there  is 
little  reason  to  believe  that  the  second  factors  of  these  solutions  represent 
distinct  cognitive  dimensions.  Thus,  only  the  results  from  the  one-factor 
solutions  are  presented  in  Tables  11  through  13. 

Automotive  Information (AI)  (Tables  14-16).  Although  there  is  evi¬ 
dence  for  at  least  three  factors  in  all  three  forms,  neither  the  promax  nor 
the  varimax  solutions  of  any  form  have  obvious  interpretations.  The  sec¬ 
ond  and  third  principal  factors  of  these  solutions  (not  shown)  account  for  a 
relatively  small  percentage  of  the  variance,  2.23-2.68  and  1.21-1.32  percent, 
respectively. 

In  the  two-factor  solutions  (not  shown),  there  is  some  suggestion  of  a  con¬ 
trast  between  items  requiring  technical  expertise  and  those  requiring  knowl¬ 
edge  of  automotive  service  and  maintenance,  but  there  are  numerous  incon¬ 
sistencies.  The  correlations  between  the  promax  factors  of  these  solutions 
(r=.82-.83)  axe  among  the  highest  found  for  any  form  in  any  subject  area,  and 
only  small  percents  of  variance  are  attributable  to  the  second  principal  fac¬ 
tors  (1.89-2.04).  Because  there  is  little  evidence  that  these  departures  from 
conditional  independence  represent  distinct  content,  the  one-factor  solutions 
are  presented  in  the  tables. 

Shop  Informat  ion  (SI)  (Tables  17-19).  There  is  evidence  for  at  least 
three  factors  in  all  three  forms,  but  the  third  principal  factors  of  these  solu¬ 
tions  (not  shown)  make  only  minor  contributions  to  the  variance,  (1.70,  1.63, 
and  1.91  percent,  respectively).  The  third  factors  of  the  promax-rotated  solu¬ 
tions  exhibit  substantial  correlations  with  the  first  and  second  factors,  (r=.74, 
.71,  r=.81,  .74,  and  r=.78,  .74,  respectively,  for  Forms  1,  2,  and  3),  and  are 
not  easily  interpreted.  The  two-factor  solutions  yield  results  anticipated  in 
the  Bock,  Gibbons,  and  Muraki  analysis  of  the  Auto  and  Shop  Information 
test  from  ASVAB  Form  8A.  In  a  third  factor  that  was  not  clearly  signfi- 
cant,  they  observed  support  for  a  distinction  between  the  metal  and  wood 
shop  items  of  the  test.  The  two  factors  found  in  the  present  examination 
roughly  correspond  to  this  distinction.  The  first  appears  to  represent  prac¬ 
tical  knowledge  of  building  and  carpentry,  and  the  second,  more  specialized 


knowledge  of  metal  shop. 

Form  3  provides  the  clearest  evidence  in  favor  of  this  interpretation.  Of 
the  twelve  items  with  loadings  larger  than  .60  on  the  first  promax  factor, 
all  but  one  (item  19)  involve  knowledge  of  building  and  carpentry.  Of  the 
four  items  (items  2,  27,  49,  and  53)  that  largely  represent  the  second  promax 
factor,  all  involve  knowledge  of  metal  shop.  The  pattern  of  loadings  from 
Forms  1  and  2  also  support  this  distinction  but  not  so  clearly. 

Mathematics  Knowledge (MK)  (Tables  29-22).  There  is  evidence  in 
the  change  chi-squares  for  at  least  three  factors  of  mathematical  knowledge 
in  all  three  test  forms.  The  item  features  responsible  for  these  departures 
from  conditional  independence  are  readily  identified  and  differ  by  form.  Most 
of  the  factors  represent  similarities  in  format  attributes  rather  than  distinct 
sources  of  individual  differences  in  cognition.  Nonetheless,  they  are  presented 
to  illustrate  the  departures  from  conditional  independence  that  may  occur 
when  tests  contain  items  with  similar  features. 

The  first  principal  factor  of  Form  1  is  responsible  for  a  larger  percent 
of  variance  (59.17)  than  the  first  principal  factor  of  any  other  test  form  in 
any  subject  area.  This  fact  reflects  the  relatively  large  number  of  items  that 
exhibit  substantial  loadings  on  this  factor.  There  is  every  indication  that 
it  represents  general  knowledge  of  mathematics.  Inspection  of  its  promax- 
rotated  factor  loadings  reveals  that  some  of  the  items  with  large  loadings 
assess  the  ability  to  manipulate  and  solve  equations  with  unknowns  (items  5, 
24,  27,  32,  43),  while  others  require  knowledge  of  geometric  principles  (items 
15  and  25).  Still  others  involve  the  factorization  of  polynomials  (items  4  and 
38)  or  demand  an  understanding  of  absolute  values  (items  19  and  42).  In 
contrast,  the  second  promax  factor  of  Form  1  is  almost  exclusively  defined 
by  items  that  require  the  examinee  to  find  the  least  common  denominator  of 
several  fractions  (items  6,  10,  34,  41,  45).  These  items  not  only  involve  the 
same  mathematical  principle  but  also  use  the  same  item  stem.  Similarly,  the 
three  items  responsible  for  the  third  factor  all  require  conversion  of  mixed 
numbers  into  fractions.  The  two  items  that  exhibit  the  highest  loadings  (over 
.9)  on  this  factor,  items  12  and  29,  share  the  same  stem.  Item  44,  which  has 
a  smaller  loading  (.63),  also  requires  the  examinee  to  solve  for  an  unknown. 

Form  3  exhibits  a  different  structure.  With  few  exceptions  (items  9,  14, 
21,  and  30),  items  that  define  the  first  factor  require  knowledge  of  formal 
algebra.  Items  that  exhibit  substantial  loadings  on  the  second  factor  of  this 


form  often  demand  knowledge  of  geometry,  but  sometimes  involve  algebra. 
The  third  factor  is  entirely  defined  by  a  doublet,  items  33  and  46;  both 
require  conversion  of  fractions  into  mixed  numbers  and  share  the  same  stem. 

As  in  Form  3,  most  of  the  items  that  load  on  the  first  factor  of  Form  5 
demand  knowledge  of  formal  algebra.  Items  with  the  largest  loadings  involve 
manipulation  of  polynomials.  The  second  factor  is  largely  defined  by  four 
items  requiring  the  examinee  to  solve  for  an  unknown  found  in  the  numerator 
or  denominator  of  an  expression.  The  two  items  with  loadings  larger  than 
.90  also  have  a  common  stem.  Only  a  small  percent  (1.62)  of  the  variance  is 
attributable  to  the  third  factor,  which  is  largely  defined  by  two  items  (8  and 
18)  that  share  the  same  stem;  they  ask  the  examinee  to  find  the  coordinates 
of  a  plotted  point. 

The  analysis  of  the  Mathematics  Knowledge  tests  provides  other  exam¬ 
ples  of  dependencies  that  may  occur  when  items  in  a  test  share  the  same 
stem.  What  remains  uncertain  is  the  association  of  the  item  features  with 
individual  differences  in  mathematical  knowledge.  The  results  provide  some 
support  for  a  factor  representing  knowledge  of  formal  algebra,  but  it  fails  to 
reveal  the  numerical  calculation  and  reasoning  factors  found  in  other  studies 
(Bock,  Gibbons,  &  Muraki,  1986).  Variation  in  item  composition  of  the  test 
forms  could  account  for  these  differences. 

Mechanical  Comprehension (MC) (Tables  23-25).  Although  there  is 
evidence  for  at  least  three  factors  in  all  forms,  the  third  factors  of  Forms 
1  and  5  and  the  second  factor  of  Form  3  are  defined  by  doublets.  In  the 
two-factor  solutions  of  Forms  1  and  5,  there  is  some  support  for  a  distinction 
between  simple  lever  and  pulley  problems,  in  contrast  to  problems  involving 
complex  linkages.  The  clearest  evidence  for  this  distinction  is  found  in  the 
pattern  of  loadings  from  the  first  form:  three  of  the  five  items  exhibiting 
substantial  loadings  (over  .70)  on  the  first  factor  are  simple  lever  and  pulley 
problems;  those  exhibiting  the  largest  loadings  on  the  second  factor,  items 
25,  29,  and  41,  all  involve  complex  linkages. 

Electronics  Information(EI)(Tables  26-28).  There  is  evidence  for  at 
least  three  factors  in  all  three  test  forms  of  Electronics  Information.  Many 
of  the  factors  from  the  three-factor  solutions  (not  shown)  are  defined  by 
doublets.  The  two  items  (39  and  45)  exhibiting  the  largest  loadings  on  the 
second  promax  factor  of  Form  1  both  ask  about  circuit  overload,  while  the 
two  items  (26  and  42)  largely  responsible  for  the  third  factor  of  this  form 


both  involve  soldering  irons  and  heating.  Similarly,  the  second  factor  of 
Form  3  is  almost  exclusively  defined  by  two  items  (18  and  23)  that  require 
knowledge  of  charged  particles. 

There  is  some  support  in  the  two-factor  solution  of  Form  1  (not  shown) 
for  a  distinction  between  formal  knowledge  of  electronics  and  knowledge  ac¬ 
quired  through  practical  experience,  but  the  classification  of  many  of  the 
items  is  ambiguous.  In  all,  the  higher  dimension  solutions  of  the  three  test 
forms  provide  little  support  for  distinct  sources  of  individual  differences  in 
electronics  knowledge.  The  second  and  third  factors  of  these  solutions  ac¬ 
count  for  relatively  small  percentages  (1.61-3.47)  of  variance. 

Only  the  results  from  the  one-factor  solutions  are  presented  in  Tables 
25-27.  The  principal  factors  of  these  forms  account  for  a  smaller  percent 
of  variance  (35.23-39.38)  than  the  first  factors  of  all  other  solutions.  The 
content  of  these  tests  is  highly  heterogeneous. 

5.  Discussion  and  Conclusions 

As  would  be  expected  for  tests  designed  and  constructed  to  be  unidimen¬ 
sional,  variation  in  the  test  scores  is  dominated  by  the  first  principal  factor. 
Variance  associated  with  second  and  third  factors,  even  when  clearly  signifi¬ 
cant,  is  small.  This  does  not  diminish  the  potential  importance  of  the  factors 
as  indicators  of  an  underlying  cognitive  process  component,  but  it  does  mean 
that  the  component  could  not  actually  be  measured  without  development  of 
additional  items  that  depend  more  strongly  on  these  processes. 

In  other  cases,  the  factors  correspond  merely  to  doublets  that  arise  from 
nearly  identical  items  that  should  not  have  been  included  in  the  same  test 
form.  These  cases  can  be  avoided  by  more  careful  test  editing.  On  the  whole, 
the  present  study  confirms  the  typical  finding  that  cognitive  tests  tend  to 
show  a  dominant  general  factor  and  one  or  more  group  factors  associated 
with  identifiable  subtypes  of  items.  In  this  situation,  the  test  constructor 
can  pursue  either  of  two  courses.  He  may  choose  to  emphasize  the  general 
factor  and  suppress  the  group  factors  by  making  the  item  content  more  ho¬ 
mogeneous,  or  he  may  fix  on  the  group  factors  and  try  to  develop  additional 
items  that  will  make  them  estimable  in  the  form  of  separate  scores  for  each 
factor.  The  first  course  risks  some  loss  of  information,  and  the  second  may 
give  more  detail  than  required  in  the  practical  use  of  the  test  battery. 

As  a  rule,  when  a  vocational  test  is  found  not  to  be  unidimensional,  an 
attempt  to  divide  the  test  into  unidimensional  subtests  should  be  made  only 


if  there  is  a  clear  distinction  between  the  cognitive  skills  involved.  More¬ 
over,  these  skills  should  correspond  to  distinctions  between  the  vocational 
specialties  for  which  the  test  is  supposed  to  predict  performance.  In  the  case 
of  the  General  Science  test,  the  distinction  between  the  physical  sciences 
and  the  biological  and  health  sciences  seems  worth  retaining  and  develop¬ 
ing  into  separate  scales.  These  scales  would  be  expected  to  be  differentially 
predictive  for  the  medical  occupational  specialties  as  opposed  to  technical 
specialties  involved  with  mechanical  equipment.  Similarly,  the  distinction 
between  business  arithmetic  and  other  arithmetic  skills  might  be  exploited 
to  improve  predictability  of  performance  in  the  administrative  and  clerical 
specialities.  The  two  factors  in  the  Word  Knowlege  test  may  present  oppor¬ 
tunities  for  improved  prediction  in  jobs  that  require  creative  use  of  language 
background,  but  the  necessary  studies  are  lacking  at  present.  Finally,  di¬ 
vision  of  shop  information  into  metal  working  vs.  carpentry  and  general 
maintenance  would  be  pertinent  to  numerous  occupational  specialties. 

The  multidimensionality  of  mathematics  knowledge  and  mechanical  com¬ 
prehension,  in  contrast,  does  not  directly  relate  to  any  occupational  specialty 
and  would  be  of  little  value  for  predictive  purposes.  In  this  case,  the  best 
course  would  appear  to  be  to  attempt  to  maintain  some  balance  of  the  var¬ 
ious  content  categories  included  in  these  tests  and  to  rely  on  the  first  prin¬ 
ciple  factor  to  define  a  general  skill  dimension  in  each  topic.  Unfortunately, 
maintaining  content  balance  during  adaptive  testing  will  be  difficult,  both 
in  finding  enough  items  to  span  all  of  the  topics,  and  in  selecting  from  them 
during  adaptive  testing.  A  scheme  for  rotating  through  the  content  topics  as 
the  items  are  selected  would  be  required.  Two-stage  testing,  which  is  easier 
to  implement  and  almost  as  efficient,  might  be  preferable  to  fully  adaptive 
testing  in  this  situation. 

To  account  for  the  failures  of  conditional  independence  that  would  re¬ 
sult  when  items  are  selected  from  the  same  types  of  content  in  a  structured 
item  domain,  a  method  of  IRT  scale  score  estimation  that  does  not  assume 
complete  conditional  independence  would  be  desirable.  A  method  for  this 
purpose  has  been  proposed  by  Gibbons  and  Bock  (1987),  based  on  the  prin¬ 
cipal  factor  structure  obtained  by  full-information  item  factor  analysis. 

This  procedure  combines  a  one-dimensional  quadrature  on  the  first  prin¬ 
cipal  factor  with  a  so-called  “Clark  algorithm”  to  compute  the  probability 
of  the  answer  pattern  conditional  on  the  first  factor.  In  this  procedure,  the 
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TABLE  1 


Number  of  Booklets  and  Items  per  Booklet  in  Calibration 


Content  Area 

Number  of 
Booklets 

Items  per 
Booklet 

Total 

Items 

Booklets 

Analyzed 

#  of  Items 
Retained  in 
Analysed  Booklets 

General  Science 

4 

57 

228 

1,2,3 

47,41,38 

Arithmetic  Reasoning 

7 

35 

245 

1,3,5 

24,24,23 

Word  Knowledge 

3 

86 

258 

1,2,3 

37,50,55 

Paragraph  Comprehension 

7 

33 

231 

1,3,5 

25,28,28 

Automotive  Information 

4 

60 

240 

1,2,3 

44,41,48 

Shop  Information 

4 

57 

228 

1,2,3 

47,50,47 

Mathematics  Knowledge 

5 

46 

230 

1,3,5 

41,44,42 

Mechanical  Comprehension 

S 

46 

230 

1,3,5 

42,40,40 

Electronics  Information 

4 

57 

228 

1,2,3 

41,42,48 

TABLE  2 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
GENERAL  SCIENCE-FORM  1  (N  =  2902) 


Item 

Attempts 

■  iTfltTT* 

mtiTvrrm 

Intercept 

- F 

rincipal  Fac 

tors 

Promax  Factors 

■Mil 

MHM 

1 

2 

3 

1 

2 

3 

2 

2896 

0.552 

0.1158 

0.0173 

0.7223 

0.0421 

-0.1614 

0.515 

-ii  U59 

3 

2889 

0.287 

0.1563 

1.0244 

0.8011 

-0.1314 

-0.0256 

0.474 

0.143 

0  271 

4 

2896 

0.494 

0.0719 

0.1113 

0.6595 

0.1934 

0.0684 

0.040 

0.581 

0.109 

5 

2899 

0.721 

0.1877 

-0.4085 

0.4714 

0.2677 

-0.0112 

0.024 

0.587 

-0  099 

6 

2883 

0.461 

0.2275 

0.5144 

0.7602 

-0.1010 

0.0587 

0.311 

0.193 

0  347 

8 

2882 

0.469 

0.2638 

0.5882 

0.6727 

-0.1859 

-0.1271 

0.608 

-0.019 

0  148 

9 

2897 

0.281 

0.1781 

1.1534 

0.6991 

-0.2198 

0.3050 

0.008 

0.063 

0  744 

10 

2893 

0.563 

0.2696 

0.2390 

0.7582 

-0.1386 

-0.0674 

0.523 

0.102 

U  211 

13 

2894 

0.487 

0.2077 

0.3828 

0.7342 

-0.0899 

-0.2183 

0.699 

0.121 

-0  029 

14 

2899 

0.564 

0.1194 

0.0129 

0.7717 

0.0411 

-0.1586 

0.533 

0.344 

-0  042 

15 

2882 

0.275 

0.1561 

1.0975 

0.7925 

0.0535 

0.0920 

0.164 

0  441 

0  281 

16 

2888 

0.38S 

0.2797 

1.1101 

0.8044 

-0.1652 

-0.1993 

0.756 

0.047 

0  071 

17 

2893 

0.645 

0.3438 

0.1085 

0.6711 

-0.0450 

-0.2372 

0.668 

0.154 

-0  104 

18 

2897 

0. 154 

0.0567 

1.2537 

0.8757 

-0.1064 

0.1854 

0.092 

0.185 

0  495 

19 

2897 

0.736 

0.1559 

-0.4974 

0.5586 

0.3301 

-0.0028 

0.003 

0.717 

-0  114 

20 

2802 

0.194 

0.1467 

1.8358 

0.7123 

-0.2605 

0.2642 

0.103 

-0.002 

0  725 

21 

2901 

0.882 

0.2087 

-1.0496 

0.3879 

0.2839 

-0.0179 

-0.014 

0.573 

-0  142 

22 

2894 

0.420 

0.1673 

0.5292 

0.6713 

0.2620 

0.1239 

-0.086 

0.701 

0  132 

24 

2888 

0.428 

0  3912 

1.5752 

0.6599 

-0.2984 

-0.1939 

0.783 

-0  207 

o  143 

25 

2898 

0.656 

0  1448 

-0.2559 

0.6387 

0.1723 

0.1717 

-0  148 

0.528 

u  229 

26 

2893 

0.686 

0.3862 

0.0189 

0.7387 

-0.1775 

-0.1302 

0.635 

0  020 

0  154 

27 

2896 

0.817 

0.1367 

-0.8109 

0.5783 

0.3819 

0.0140 

-0.051 

0  805 

-<*  127 

28 

2888 

0.403 

0.2902 

0.9730 

0.6439 

-0.2203 

0  1937 

0.149 

0.008 

.1  585 

30 

2893 

0.322 

0.0657 

0.6084 

0.7913 

0.1588 

0.1064 

0.066 

0  598 

'»  219 

31 

2897 

0.543 

0.3894 

0.8735 

0.7080 

-0.0054 

0.0219 

0.273 

0  300 

0  213 

32 

2898 

0.841 

0.2501 

-0.8084 

0.5735 

0.0715 

-0.0265 

0.232 

0.341 

0  057 

33 

2900 

0.903 

0.2105 

-1.1671 

0.3053 

0.2227 

-0.0274 

0.009 

0.446 

-0  128 

35 

2887 

0.324 

0  1850 

0  9584 

0.6939 

-0.1354 

-0.0508 

0.469 

0  084 

u  214 

36 

2897 

0.734 

0.2486 

-0.3820 

0  6063 

0.0926 

-0.0196 

0.220 

0.387 

o  058 

37 

2882 

0  332 

0.1892 

0.9462 

0.6964 

-0.1621 

-0.1419 

0.623 

0.021 

0  l  16 

38 

2892 

0  423 

0  1577 

0.4598 

0.7911 

-0.2424 

-0.0219 

0  545 

-0  022 

0  358 

39 

2895 

0  848 

0  1499 

-0.9358 

0  6369 

0.2424 

0.0072 

0.085 

0.626 

-0  014 

40 

2897 

0.512 

0.1103 

0.1120 

0  6335 

-0  1050 

0.1810 

0.080 

0.168 

0  478 

41 

2885 

0.313 

0.1931 

0.9980 

0  7199 

-0  3621 

0  2038 

0.269 

-0  163 

0  726 

42 

2876 

0.458 

0  3620 

1.0556 

0.4926 

0.0325 

-0.0589 

0.273 

0  241 

0  024 

43 

2900 

0  833 

0  1753 

-0.8599 

0.7594 

0.1463 

-0.131G 

0.411 

0.499 

-  0  090 

45 

2897 

0.430 

0.2736 

0.8105 

0.7344 

-0.0041 

-0.1580 

0.549 

0.263 

-0.016 

46 

2898 

0  867 

0.1805 

-0.9940 

0  3928 

0.2562 

0.0872 

-0.146 

0.564 

0  018 

47 

2881 

0.156 

0.1427 

2.1494 

0.7631 

-0.1606 

0.1999 

0.147 

0.147 

o  578 

48 

2898 

0  761 

0.2118 

-0.5332 

0.7966 

0.1267 

-0.0600 

0  336 

0  507 

n  » i2S 

49 

2892 

0  702 

0.2639 

-0.2401 

0.67G9 

0.2506 

-0.0089 

0  120 

0  650 

-  0  >>31 

50 

2896 

0  595 

0.1424 

-0.0749 

0.6350 

0.1414 

-0.0252 

0  205 

0.469 

"  "21 

52 

2888 

0  397 

0  0977 

0.4460 

0.7311 

0.0235 

-0  0802 

0  413 

0  323 

u  n04 

54 

2884 

0.547 

0  2095 

0.1958 

0.6925 

0.0972 

-0  1091 

0  385 

0  406 

"4" 

55 

2888 

0.910 

0  2211 

-1.2090 

0.0000 

0.3314 

0  1221 

-0  164 

0  771 

•>  •  '59 

5G 

2888 

0.497 

0.1725 

0  2736 

0.5248 

0  1706 

0  1857 

-0  173 

0  523 

'i  2  45 

57 

2863 

0  441 

0.2564 

0.6673 

0  8566 

-0.1997 

0.0333 

0.461 

0  084 

1  •  4  1  4 

A’Miiiff 

CUi-Square" 

- TT - 

P 

Percent  of  Variance 

Fact  or 

F  i«  t»>r 

Change 

Oorrelat 

ions 

1 

2 

3 

1 

2 

3 

2 

285  771 

46 

<  001 

45  7050 

3.7421 

1  7984 

1 

1 .000 

3 

121  702 

45 

<001 

2 

0  739 

1  000 

3 

_0.0G7 

1  .him 

Assumed  design  effect  =  2. 
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TAB LB  3 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
GENERAL  SCIENCE-FORM  3  (AT  =  3727) 


Item 

Attempts 

Facility 

Chance 

Iotercepl 

Principal  Factor# 

1  2  3 

Promax  Factors 
12  3 

1 

2713 

0.229 

31337 

1.2357" 

0.6902 

0.0399 

-0.0164 

0.238 

0.422 

0.085 

2 

2725 

0.643 

0.1062 

-0.2602 

0.6216 

0.3611 

0.3986 

0.020 

0.006 

0.802 

3 

2701 

0.301 

0.1920 

1.1197 

0.8563 

-0.2754 

0.1195 

0.865 

-0.003 

0.071 

5 

2726 

0.746 

0.2201 

-0.4800 

0.6263 

-0.0536 

-0.1176 

0.281 

0.466 

-0.110 

6 

2722 

0.637 

0.1146 

-0.2289 

0.6744 

0.1380 

-0.0820 

-0.001 

0.559 

0.053 

7 

2726 

0.866 

0.1953 

-0.9899 

0.6690 

0.1898 

0.0344 

0.041 

0.468 

0.244 

9 

2726 

0.909 

0.1883 

-1.2248 

0.4162 

0.1393 

0.0064 

-0.016 

0.335 

0.147 

10 

2722 

0.901 

0.5000 

—0.8621 

0.7978 

-0.2335 

-0.1186 

0.622 

0.390 

-0.208 

n 

2724 

0.826 

0.2170 

-0.7770 

0.7104 

0.0609 

-0.1503 

0.143 

0.659 

-0.074 

12 

2719 

0.323 

0.0909 

0.6692 

0.6436 

0.0220 

0.0006 

0.255 

0.354 

0.090 

13 

2722 

0.638 

0.1236 

-0.2096 

0.6239 

0.2409 

-0.1488 

-0.175 

0.787 

0.041 

14 

2725 

0.777 

0.2364 

-0.5593 

0.7013 

0.0620 

0.0690 

0.266 

0.311 

0.208 

16 

2726 

0.458 

0.2344 

0.5748 

0.7847 

0.2820 

0.0660 

-0.024 

0.564 

0.356 

17 

2719 

0.161 

0.1204 

1.8289 

0.7809 

0.1779 

0.2165 

0.227 

0.222 

0.479 

18 

2716 

0.360 

0.2048 

0.8606 

0.6728 

-0.3308 

0.1629 

0.894 

-0.219 

0.069 

20 

2722 

0.569 

0.1709 

0.0533 

0.7259 

0.0886 

-0.1263 

0.110 

0.663 

-0.017 

21 

2721 

0.741 

0.3280 

-0.2988 

0.7513 

-0.0489 

0.0526 

0.441 

0.261 

0.122 

22 

2727 

0.833 

0.3363 

-0.6757 

0.5561 

0.1698 

-0.1007 

-0.069 

0.609 

0.048 

23 

2717 

0.570 

0.0856 

-0.0652 

0.7638 

0.0996 

-0.1660 

0.086 

0.755 

-0.055 

25 

2714 

0.321 

0.1620 

0.8617 

0.7624 

-0.1675 

0.0031 

0.589 

0.237 

-0.016 

26 

2718 

0.415 

0.1756 

0.5606 

0.6693 

0.0748 

0.0449 

0.168 

0.288 

0.170 

30 

2724 

0.852 

0.1827 

-0.9275 

0.6807 

0.3094 

-0.1682 

-0.263 

0.912 

0.068 

31 

2719 

0.785 

0.1364 

-0.6809 

0.6058 

0.1431 

-0.1625 

-0.047 

0.710 

-0.042 

33 

2713 

0.123 

0.0856 

1.7265 

0.8777 

-0.2087 

0.0476 

0.730 

0.187 

0.027 

34 

2719 

0.382 

0.0849 

0.4599 

0.6844 

-0.0679 

-0.0228 

0.390 

0.330 

0.007 

37 

2723 

0.692 

0.3051 

-0.1468 

0.8440 

-0.3190 

0.1343 

0.934 

-0.073 

0.060 

38 

2715 

0.178 

0.1496 

1.8783 

0.8041 

-0.3316 

0.0006 

0.847 

0.111 

-0.121 

39 

2715 

0.733 

0.2458 

-0.3861 

0.8143 

-0.0492 

0.1224 

0.515 

0.181 

0.217 

41 

2711 

0.373 

0.1641 

0.6842 

0.6188 

-0.2408 

0.0768 

0.681 

-0.025 

0.012 

43 

2722 

0.421 

0.1562 

0.4960 

0.7541 

0.0432 

-0.0143 

0.263 

0.455 

0.098 

44 

2717 

0.263 

0.2108 

1.5062 

0.7450 

-0.2320 

0.0583 

0.712 

0.079 

o.oio 

45 

2713 

0.534 

0.4135 

0.8335 

0.7182 

-0.1582 

-0.0800 

0.501 

0.356 

-0.120 

47 

2723 

0.874 

0.3429 

-0.8916 

0.7146 

-0.0942 

-0.1120 

0.384 

0.465 

-0.119 

48 

2711 

0.261 

0.2482 

2.0895 

0.7004 

-0.3864 

0.0692 

0.927 

-0.105 

-0.082 

49 

2713 

0.472 

0.3197 

0.7680 

0.8240 

-0.0836 

-0.0101 

0.484 

0.368 

0.029 

51 

2715 

0.506 

0.0810 

0.0969 

0.4947 

0.0973 

-0.0187 

0.065 

0.378 

0.097 

52 

2722 

0.778 

0.1080 

-0.6849 

0.5916 

0.0686 

-0.2148 

0.022 

0.718 

-0.157 

53 

2719 

0.048 

0.1424 

-0.2035 

0.6723 

0.4709 

0.3953 

-0.137 

0.148 

0.881 

55 

2716 

0  457 

0.1882 

0.4453 

0.7105 

0.1436 

-0.2067 

-0.030 

0.836 

-0  085 

56 

2717 

0.900 

0.1721 

-1.1956 

0.7462 

0.2025 

-0.1121 

-0.040 

0.756 

0.077 

57 

2697 

0.308 

0.1632 

0.9780 

0.8202 

0.1355 

-0.0362 

0.142 

0.611 

0.137 

Adding 

Chi-Square* 

d.f. 

P 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlation* 

1 

2 

3 

1 

2 

3 

2 

285.771 

40 

<.001 

50.0107 

4.1438 

1.8967 

1 

1.000 

3 

107.114 

39 

<.001 

2 

0.802 

1.000 

3 

0.584 

0.710 

l.noo 

Assumed  design  effect  =  2. 


TABLE  4 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES. 
STANDARD  DIFFICULTIES  AND  FACTOR  LOADINGS 
GENERAL  SCIENCE-FORM  3  (N  =  2639) 


Item 

■JTUUTM 

Intercept 

- r 

rincipal  Factors 

tors 

■Mi 

1 

2 

3 

3 

2 

0.341 

0.2866 

1.5003 

0.7599 

-0.5203 

-0.1146 

-0.103 

1.109 

-0.146 

4 

2635 

0.291 

0.0364 

0.6240 

0.7344 

0.1032 

-0.2072 

0.682 

0.178 

-0.063 

5 

2635 

0.864 

0.2688 

-0.8965 

0.7643 

0.0964 

-0.1531 

0.616 

0.166 

0.046 

7 

2638 

0.889 

0.1093 

-1.1650 

0.7558 

0.2057 

0.0499 

0.464 

-0.129 

0  467 

8 

2630 

0.297 

0.2281 

1.3466 

0.5351 

-0.1919 

0.1439 

-0.179 

0.374 

0.389 

9 

2633 

0.766 

0.2463 

-0.4887 

0.5603 

0.2327 

-0.0002 

0.480 

-0.199 

0.311 

10 

2636 

0.396 

0.0893 

0.4359 

0.7709 

-0.0114 

0.0284 

0.264 

0.229 

0.340 

11 

2637 

0.338 

0.2008 

0.9479 

0.7896 

-0.1141 

-0.0201 

0.224 

0.424 

0.214 

12 

2630 

0.173 

0.0810 

1.2764 

0.6733 

-0.2296 

0.0321 

-0.016 

0.540 

0.218 

14 

2636 

0.843 

0.5000 

—0.4689 

0.6441 

0.0391 

0.2099 

0.029 

0.004 

0  651 

15 

2635 

0.309 

0.1275 

0.8343 

0.7951 

0.1982 

-0.0481 

0.601 

-0.047 

0.296 

16 

2638 

0.240 

0.1780 

1.4481 

0.8149 

-0.2558 

0.0548 

-0.017 

0.610 

0.302 

17 

2626 

0.500 

0.2354 

0.4099 

0.7243 

0.1177 

-0.1924 

0.674 

0.144 

-0  033 

18 

2634 

0.341 

0.2415 

1.1313 

0.7863 

-0.3844 

-0.1214 

0.063 

0.908 

-0  091 

19 

2636 

0.509 

0.1720 

0.2435 

0.8246 

-0.0969 

0.1151 

0.080 

0.328 

0  486 

20 

2633 

0.412 

0.1011 

0.4009 

0.7090 

0.0237 

-0.0735 

0.411 

0.216 

0  142 

23 

2639 

0.876 

0.1975 

-1.0284 

0.7379 

0.1612 

0.0656 

0.389 

-0.074 

0  471 

24 

2636 

0.811 

0.1763 

-0.7388 

0.6010 

-0.0255 

0.0225 

0.188 

0.204 

0.259 

26 

2637 

0.859 

0.3794 

-0.7392 

0.7573 

0.0958 

0.0392 

0.360 

0.050 

0.401 

27 

2638 

0.909 

0.2807 

-1.1501 

0.6848 

0.0344 

-0.2031 

0.582 

0.269 

-0.103 

28 

2636 

0.278 

0.0831 

0.7912 

0.5588 

-0.0967 

-0.0976 

0.251 

0.375 

-0  011 

29 

2635 

0.835 

0.4295 

-0.5375 

0.7208 

0  0926 

-0.0305 

0.433 

0.086 

0.256 

30 

2638 

0  887 

0.2154 

-1.0747 

0.7339 

0.0085 

0.1027 

0.173 

0.143 

0.473 

32 

2634 

0.622 

0.4474 

0.4406 

0.7800 

-0.2969 

-0.1139 

0.146 

0.764 

-0.042 

34 

2633 

0.840 

0.1683 

-0.8639 

0.7216 

0.0374 

-0.0320 

0.376 

0.174 

0  230 

35 

2630 

0.567 

0.1435 

0.0280 

0.7143 

-0.0611 

0.2441 

-0.096 

0.162 

0.699 

36 

2634 

0.792 

0.1048 

-0.7251 

0.6770 

0.1282 

0.2524 

0.083 

-0.151 

0.781 

38 

2636 

0.893 

0.1668 

-1.1396 

0.5956 

0.0693 

0.1173 

0.163 

-0.002 

0.474 

40 

2639 

0.889 

0.1678 

-1.1235 

0.6800 

0.0318 

0.1256 

0.146 

0.077 

0.505 

41 

2634 

0.812 

0.1177 

-0.7917 

0.6377 

0.0676 

0.1931 

0.069 

-0.016 

0.626 

42 

2632 

0.377 

0.1006 

0.5226 

0.7738 

0.0936 

0.0262 

0.382 

0.066 

0  382 

43 

2637 

0.878 

0.1627 

-1.0636 

0.6773 

0.0772 

-0.1028 

0  494 

0.140 

0.099 

51 

2623 

0.389 

0.2321 

0.7938 

0.7529 

-0.2944 

0.0180 

-0  036 

0.674 

,  194 

52 

2632 

0.910 

0.2132 

-1.2105 

0.6610 

0.2735 

-0.1950 

0.820 

-0.118 

0  004 

53 

2628 

0.645 

0.0833 

-  0.2593 

0.7874 

0.2503 

0.1566 

i  *86 

-0.253 

0  696 

54 

2629 

0.569 

0.0716 

-0.0781 

0.6745 

0.0422 

-0.0595 

0.398 

0.168 

0  163 

55 

2628 

0.713 

0.2787 

-0  2464 

0.6573 

-0.0514 

-0.0267 

0.247 

0.291 

0  178 

56 

2630 

0.798 

0.1733 

-0.6874 

0.5712 

0.3320 

-0.1746 

0.821 

-0.248 

0.033 

Adding 

Chi-Square" 

d.f. 

P 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

3 

1 

2 

3 

2 

93.844 

37 

<■001 

50.3015 

3.4077 

1.59560 

1 

1.000 

3 

85.050 

36 

<.001 

2 

0  735 

1.000 

3 

0.805 

0.793 

1.000 

‘Assumed  design  effect  =  2. 


20 


TABLE  5 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETERS  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
ARITHMETIC  REASONING-FORM  1  (N  =2848) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

Promax  Factors 

1 

2 

1 

2 

4 

2827 

0.452 

0.2382 

0.5920 

0.7857 

0.0608 

0.416 

0.413 

5 

2842 

0.808 

0.1859 

-0.7231 

0.6989 

0.1583 

0.207 

0.539 

8 

2845 

0.898 

0.1091 

-1.2106 

0.6482 

-0.1628 

0.677 

-0.011 

9 

2832 

0.608 

0.1773 

-0.0514 

0.6669 

-0.1252 

0.631 

0.058 

11 

2842 

0.775 

0.1110 

-0.6648 

0.6451 

-0.1416 

0.642 

0.022 

12 

2833 

0.443 

0.1809 

0.4760 

0.7354 

0.2150 

0.142 

0.647 

14 

2816 

0.465 

0.1671 

0.3784 

0.6994 

0.0117 

0.437 

0.297 

15 

2845 

0.896 

0.1882 

-1.1518 

0.6779 

0.3706 

-0.140 

0.881 

16 

2840 

0.855 

0.1214 

-0.9772 

0.7309 

0.1997 

0.163 

0.620 

17 

2843 

0.792 

0.1916 

-0.6600 

0.7369 

0.2880 

0.028 

0.768 

18 

2840 

0.731 

0.1109 

-0.5182 

.0.8082 

0.2242 

0.175 

0.691 

20 

2822 

0.579 

0.2562 

0.1820 

0.8101 

-0.0553 

0.614 

0.230 

22 

2838 

0.668 

0.0887 

-0.3459 

0.4211 

-0.1050 

0.439 

-0.006 

23 

2835 

0.486 

0.1911 

0.3518 

0.8300 

-0.0613 

0.637 

0.228 

24 

2834 

0.652 

0.0949 

-0.2868 

0.8014 

-0.1000 

0.679 

0.153 

25 

2828 

0.344 

0.1203 

0.6659 

0.7576 

-0.1533 

0.734 

0.048 

26 

2832 

0.638 

0.2302 

-0.0677 

0.7604 

-0.1913 

0.795 

-0.014 

27 

2814 

0.471 

0.2047 

0.4414 

0.7640 

0.0048 

0.490 

0.311 

28 

2788 

0.295 

0.1558 

0.9946 

0.8432 

-0.1094 

0.721 

0.154 

29 

2823 

0.556 

0.1877 

0.1270 

0.7881 

-0.0402 

0.576 

0.247 

30 

2823 

0.488 

0.1514 

0.2602 

0.8319 

-0.1486 

0.775 

0.085 

31 

2815 

0.406 

0.2217 

0.7420 

0.8288 

0.0313 

0.491 

0.381 

32 

2824 

0.913 

0.1595 

-1.2585 

0.5883 

0.0475 

0.309 

0.312 

34 

2808 

0.849 

0.2357 

-0.8428 

0.7699 

-0.2119 

0.834 

-0.044 

Adding  Chi-square* 

d.f.  p 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

1  2 

2 

96.793 

23  <.001  54.8230  2.5814  1 

1.000 

3 

25.387 

22  .279 

2 

0.808  1.000 

& 


TABLE  6 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
ARITHMETIC  REASONING-FORM  3  (N  =  2768) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

Promax  Factors 

1 

2 

1 

2 

1 

2766 

0.886 

0.1398 

-1.1064 

0.3965 

0.2016 

-0.069 

0.496 

3 

2747 

0.316 

0.1314 

0.8212 

0.6728 

0.0349 

0.328 

0.388 

4 

2765 

0.360 

0.0635 

0.4954 

0.7361 

-0.1614 

0.649 

0.130 

5 

2766 

0.884 

0.1499 

-1.0875 

0.4410 

0.1718 

-0.001 

0.474 

6 

2755 

0.439 

0.0833 

0.3061 

0.7381 

-0.1165 

0.585 

0.198 

7 

2759 

0.825 

0.1756 

-0.7846 

0.6120 

-0.0649 

0.439 

0.211 

8 

2765 

0.492 

0.1268 

0.2308 

0.7807 

-0.0389 

0.496 

0.333 

9 

2767 

0.889 

0.1273 

-1.1361 

0.5646 

0.1314 

0.127 

0.476 

13 

2755 

0.233 

0.1389 

1.2519 

0.8386 

-0.0416 

0.533 

0.358 

14 

2764 

0.315 

0.0450 

0.6032 

0.8772 

-0.2282 

0.825 

0.102 

17 

2765 

0.765 

0.1637 

-0.5683 

0.7353 

-0.0274 

0.454 

0.328 

18 

2757 

0.566 

0.0763 

-0.0514 

0.8178 

-0.0167 

0.485 

0.385 

19 

2762 

0.588 

0.1084 

-0.0766 

0.7275 

-0.0742 

0.517 

0.255 

20 

2756 

0.526 

0.2144 

0.2864 

0.6838 

0.0356 

0.333 

0.395 

21 

2761 

0.823 

0.1127 

-0.8292 

0.5140 

0.2185 

-0.028 

0.579 

24 

2741 

0.548 

0.2669 

0.3157 

0.8975 

0.0772 

0.393 

0.563 

26 

2763 

0.609 

0.4443 

.  0.5857 

0.8434 

-0.1438 

0.684 

0.210 

27 

2739 

0.397 

0.1350 

0.5504 

0.8638 

0.0102 

0.472 

0.447 

28 

2746 

0.424 

0.2408 

0.7351 

0.8005 

-0.1174 

0.621 

0.227 

29 

2753 

0.416 

0.3176 

1.1090 

0.8958 

0.0242 

0.469 

0.484 

30 

2739 

0.480 

0.2008 

0.4174 

0.8114 

-0.0360 

0.509 

0.353 

33 

2732 

0.497 

0.1001 

0.1750 

0.8699 

0.0990 

0.346 

0.581 

34 

2743 

0.915 

0.1465 

-1.2765 

0.6174 

0.3139 

-0.108 

0.772 

35 

2719 

0.726 

0.1072 

-0.4908 

0.5824 

0.1243 

0.148 

0.475 

Adding 

Chi-square* 

d.f. 

P- 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

1 

2 

73  175 

23 

<.001 

54.0784 

1.7065 

1 

1.000 

i 

18.839 

22 

.655 

2 

0.767 

1.000 

Assumed  design  effect 
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TABLE  7 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
ARITHMETIC  REASONING-FORM  5  (N  =  2673) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

Promax  Factors 

1 

2 

1 

2 

1 

2652 

0.539 

0.1588 

0.1349 

0.7377 

0.0181 

0.388 

0.404 

3 

2662 

0.660 

0.2220 

-0.1471 

0.7619 

-0.0349 

0.326 

0.490 

4 

2657 

0.741 

0.2354 

-0.4038 

0.7367 

-0.0129 

0.344 

0.445 

6 

2664 

0.831 

0.1758 

-0.8221 

0.7742 

-0.0583 

0.300 

0.529 

7 

2663 

0.735 

0.1251 

-0.5057 

0.7512 

-0.1254 

0.195 

0.607 

8 

2666 

0.655 

0.1471 

-0.2334 

0.7147 

-0.0768 

0.244 

0.519 

9 

2659 

0.294 

0.1897 

1.1558 

0.8822 

0.0361 

0.484 

0.463 

12 

2673 

0.899 

0.1139 

-1.2148 

0.4904 

-0.2072 

-0.048 

0.567 

14 

2667 

0.300 

0.0596 

0.6658 

0.8325 

0.1732 

0.651 

0.248 

15 

2669 

0.898 

0.1235 

-1.1944 

0.5711 

-0.2497 

-0.067 

0.671 

16 

2645 

0.557 

0.2818 

0.3164 

0.8172 

0.0918 

0.530 

0.350 

17 

2665 

0.728 

0.2455 

-0.3535 

0.7103 

-0.0062 

0.341 

0.421 

18 

2657 

0.751 

0.2665 

-0.4037 

0.7454 

0.0139 

0.386 

0.414 

20 

2630 

0.365 

0.1301 

0.6253 

0.8315 

-0.1350 

0.221 

0.666 

21 

2664 

0.913 

0.1498 

-1.2655 

0.6017 

-0.2529 

-0.057 

0.693 

23 

2663 

0.551 

0.2080 

0.1718 

0.7637 

0.3039 

0.800 

0.030 

27 

2635 

0.097 

0.0442 

1.5712 

0.8999 

0.0157 

0.465 

0.501 

28 

2650 

0.225 

0.0245 

0.8257 

0.6917 

-0.0199 

0.313 

0.429 

29 

2655 

0.674 

0.1444 

-0.2962 

0.6132 

0.1841 

0.558 

0.106 

31 

2637 

0.281 

0.1613 

1.0727 

0.8655 

0.0698 

0.523 

0.408 

33 

2654 

0.728 

0.1325 

-0.4848 

0.5926 

0.1211 

0.460 

0.179 

34 

2633 

0.408 

0.1915 

0.6411 

0.8870 

0.0917 

0.564 

0.390 

35 

2634 

0.915 

0.1442 

-1.2891 

0.4730 

-0.1910 

-0.034 

0.534 

Adding 

Chi-square* 

d.f. 

P- 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

1 

2 

2 

39.557 

22 

.012 

54.4329 

1.9366 

1 

1.000 

3 

25.909 

21 

.210 

2 

0.737 

1.000 

Assumed  design  effect  =  2. 


TABLE  8 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
WORD  KNOWLEDGE-FORM  1  (W  =  2840) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

1  2 

Promax  Factors 

1  2 

1 

2835 

0.663 

0.2804 

—0.0814 

0.8145 

-0.2255 

0.799 

0.055 

3 

2828 

0.181 

0.1282 

1.5346 

0.8316 

0.1318 

0.194 

0.674 

4 

2835 

0.266 

0.1003 

1.1349 

0.7532 

0.0734 

0.255 

0.532 

5 

2826 

0.161 

0.0908 

1.4476 

0.8403 

-0.2363 

0.830 

0.051 

7 

2833 

0.293 

0.0786 

0.7250 

0.8752 

-0.0726 

0.567 

0.349 

9 

2836 

0.377 

0.1316 

0.5751 

0.8193 

-0.0726 

0.539 

0.319 

10 

2837 

0.880 

0.1128 

-1.1177 

0.7298 

0.1831 

0.054 

0.707 

13 

2840 

0.892 

0.1548 

-1.1603 

0.6071 

0.3721 

-0.332 

0.963 

15 

2824 

0.312 

0.2455 

1.3426 

0.8264 

0.0926 

0.259 

0.604 

21 

2835 

0.899 

0.1301 

-1.2061 

0.6400 

-0.0286 

0.376 

0.300 

28 

2839 

0.792 

0.1883 

-0.6621 

0.7650 

0.0141 

0.362 

0.437 

30 

2839 

0.902 

0.1340 

-1.2303 

0.6767 

0.0689 

0.224 

0.483 

34 

2837 

0.860 

0.1252 

-1.0105 

0.7681 

0.0743 

0.261 

0.542 

35 

2834 

0.551 

0.1464 

0.0657 

0.8271 

-0.1281 

0.638 

0.228 

37 

2818 

0.183 

0.1128 

1.3938 

0.8647 

0.1468 

0.185 

0.718 

42 

2827 

0.628 

0.1074 

-0.1976 

0.8654 

-0.1095 

0.625 

0.281 

43 

2834 

0.888 

0.1708 

-1.1117 

0.6183 

0.0607 

0.208 

0.438 

44 

2823 

0.266 

0.0618 

0.7819 

0.7648 

-0.0062 

0.397 

0.402 

45 

2833 

0.778 

0.1890 

-0.5990 

0.8625 

-0.0202 

0.470 

0.431 

40 

2815 

0.175 

0.1393 

1.7162 

0.5599 

0.1632 

0.003 

0.581 

47 

2834 

0.900 

0.1424 

-1.2057 

0.6654 

0.0934 

0.176 

0.519 

48 

2833 

0.893 

0.2747 

-1.0635 

0.8019 

0.1046 

0.226 

0.612 

49 

2832 

0.734 

0.2012 

-0.4300 

0.7472 

0  0122 

0.357 

0.424 

51 

2830 

0.871 

0.1280 

-1.0625 

0.7156 

0.3152 

-  0.179 

0.924 

54 

2812 

0.443 

0.1987 

0.5188 

0.8532 

-0.0793 

0.567 

0.326 

58 

2825 

0.092 

0.2690 

-0.1857 

0.7482 

0.0773 

0.245 

0  536 

59 

2824 

0.307 

0.2318 

1.3322 

0.8152 

-0.3336 

0.985 

0.129 

G1 

2818 

0.417 

0.3174 

1.0572 

0.8081 

0.1167 

0.208 

0.636 

09 

2803 

0.306 

0.1728 

0.9988 

0.5914 

-0.0751- 

0.428 

0.191 

71 

2822 

0,893 

0.0955 

-1.1907 

0.7234 

0.1767 

0.062 

0  692 

73 

2821 

0.653 

0.1676 

-0.1978 

0.8475 

-0.1112 

0.619 

0.268 

74 

2816 

0.743 

0.0925 

-0.5685 

0.6339 

0.1454 

0.071 

0.591 

77 

2815 

0.610 

0.1852 

-0.0399 

0.8061 

-0.1549 

0.673 

0.171 

79 

2805 

0.507 

0.2533 

0.4071 

0.8338 

-0.2424 

0.838 

0.037 

81 

2794 

0.077 

0.2595 

-0.1368 

0.8739 

-0.1339 

0.672 

0.244 

85 

2792 

0.784 

0.2980 

-0.4920 

0.8021 

-0.0341 

0.464 

0.375 

86 

2740 

0.345 

0.2301 

1.0653 

0.8485 

-0.0328 

0.485 

0.402 

Adding 

Chi-square' 

d.f. 

P 

Percent  of  Variance 

Factor  Correlations 

Factor 

Change 

1 

2 

I 

2 

157.332 

36 

<.001 

59.8158 

2.2762 

1 

1.000 

3 

48.774 

35 

.061 

2 

0.829 

1.000 

‘Assumed  design  effect  =  2. 
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TABLE  9 


ASVAB 

ITEM  ATTEMPTS.  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
WORD  KNOWLEDGE-FORM  2  (AT  =  2655) 


I 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principa 

\  Factor 

Pro  max 

Factors 

1 

2 

1 

2 

1 

2635 

0.373 

0.2936 

1.2523 

0.8710 

-0.1192 

0.645 

0.259 

2 

2651 

0.332 

0.0406 

0.5507 

0.8188 

0.1078 

0.176 

0.668 

3 

2637 

0.675 

0.2575 

-0.1518 

0.7955 

-0.0242 

0.423 

0.400 

4 

2630 

0.326 

0.1114 

0.7152 

0.8638 

-0.0068 

0.422 

0.472 

5 

2648 

0.781 

0.2520 

-0.5613 

0.7780 

0.1247 

0.124 

0.678 

7 

2636 

0.457 

0.1117 

0.3037 

0.8438 

0.1277 

0.149 

0.721 

9 

2650 

0.831 

0.2095 

-0.8219 

0.7256 

0.0897 

0.167 

0.581 

10 

2648 

0.781 

0.1872 

-0.6301 

0.5862 

0.0280 

0.222 

0.384 

14 

2654 

0.831 

0.3802 

-0.6209 

0.6008 

0.0460 

0.194 

0.426 

17 

2639 

0.158 

0.0925 

1.4519 

0.8349 

0.0037 

0.387 

0.476 

20 

2626 

0.442 

0.3600 

1.1726 

0.7924 

0.0140 

0.347 

0.472 

23 

2640 

0.581 

0.1082 

-0.0805 

0.7778 

-0.2098 

0.778 

0.031 

24 

2653 

0.903 

0.2417 

-1.1793 

0.7093 

0.0194 

0.297 

0.436 

25 

2647 

0.338 

0.1822 

0.8900 

0.8732 

0.0361 

0.342 

0.560 

29 

2649 

0.408 

0.3242 

1.1568 

0.7744 

0.3183 

-0.257 

1.050 

30 

2643 

0.479 

0.2135 

0.4163 

0.8046 

-0.1332 

0.641 

0.194 

32 

2649 

0.854 

0.1276 

-1.0077 

0.8165 

-0.0422 

0.469 

0.377 

34 

2646 

0.300 

0.1858 

1.0935 

0.7905 

0.0466 

0.283 

0.534 

37 

2644 

0.712 

0.2310 

-0.3229 

0.7959 

0.1794 

0.025 

0.794 

39 

2649 

0.813 

0.1735 

-0.7785 

0.7393 

0.2448 

-0.129 

0.888 

40 

2653 

0.341 

0.1754 

0.8369 

0.7724 

-0.1142 

0.589 

0.213 

41 

2640 

0.823 

0.2039 

-0.7887 

0.7951 

0.0692 

0.241 

0.580 

42 

2650 

0.683 

0.1142 

-0.3780 

0.7962 

-0.1154 

0.602 

0  224 

43 

2643 

0.713 

0.1268 

-0.4501 

0.8227 

0.1882 

0.021 

0.826 

44 

2644 

0.748 

0.3939 

-0.1970 

0.8574 

-0.2326 

0.860 

0.032 

46 

2647 

0.851 

0.2035 

-0.9165 

0.7033 

0.1259 

0.086 

0.638 

47 

2642 

0.642 

0.1802 

-0.1574 

0.8058 

-0.3416 

1.049 

-0.207 

50 

2649 

0.699 

0.2353 

-0.2613 

0.8899 

-0.1583 

0.730 

0.194 

51 

2649 

0.749 

0.0990 

-0.6094 

0.8046 

0.0021 

0.376 

0.456 

52 

2647 

0.848 

0.1905 

-0.9036 

0.5628 

0.0293 

0.209 

0.373 

54 

2641 

0.691 

0.1479 

-0.3572 

0.7628 

0.0629 

0.237 

0.550 

56 

2649 

0.915 

0.1574 

-1.3061 

0.5784 

-0.0104 

0.294 

0.305 

58 

2634 

0.364 

0.2935 

1.2980 

0.7790 

0.0200 

0.329 

0.476 

59 

2639 

0.921 

0.1934 

-1.3114 

0.6017 

0.0877 

0.113 

0.508 

60 

2637 

0.123 

0.0736 

1.5979 

0.7382 

0.0415 

0.268 

0.495 

62 

2632 

0.198 

0.1171 

1.3434 

0.6611 

-0.0669 

0.443 

0.242 

63 

2623 

0.315 

0.2741 

1.6240 

0.7759 

-0.1873 

0.733 

0.074 

64 

2625 

0.309 

0.2505 

1.4204 

0.6540 

-0.0933 

0.492 

0.187 

66 

2640 

0.917 

0.3851 

-1.1458 

0.7775 

0.0460 

0.278 

0  526 

67 

2641 

0.277 

0.0393 

0.6875 

0.7208 

0.0148 

0.312 

0.434 

69 

2640 

0.569 

0.1180 

-0.0277 

0.6650 

0.1622 

-0.003 

0.687 

70 

2634 

0.640 

0.2443 

-0.0583 

0.7828 

-0.0627 

0.493 

0.319 

73 

2640 

0.917 

0.1988 

-1.2652 

0.3282 

0.0756 

0.007 

0.330 

76 

2634 

0.555 

0.2502 

0.2464 

0.8241 

-0.0358 

0.460 

0  394 

77 

2634 

0.921 

0.1660 

-1.3476 

0.6873 

-0.0132 

0.351 

0.361 

78 

2626 

0.564 

0.3049 

0.3335 

0.8088 

-0.1169 

0.611 

0.228 

79 

2635 

0.669 

0.2202 

-0.1857 

0.8690 

-0.0449 

0.499 

0.401 

82 

2599 

0.312 

0.1705 

0.9533 

0.3016 

-0.0394 

0.220 

0.093 

84 

2622 

0.883 

0.2354 

-1.0572 

0.7932 

-0.0080 

0  391 

0.430 

86 

2607 

0.843 

0.1303 

-0.9332 

0.7381 

0.0190 

0.312 

0  451 

Adding 

Chi-square* 

j.f. 

P 

Percent  of  Variance 

Factor 

Factor 

Change 

C 

orrelations 

1 

2 

1 

2 

258.085 

49 

<.001 

56.9080 

1.45802 

1 

1  000 

3 

68.350 

48 

.028 

2 

0.868 

1.000 

; 


'Assumed  design  effect  =  2. 
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TABLE  11 
ASVAB 


ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
PARAGRAPH  COMPREHENSION-FORM  1  (N  =  2952) 


Item 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Factor 

1 

2952 

0.907 

0.1676 

-1.2244 

0  6015 

3 

2944 

0.392 

0.1499 

0.5070 

0.4283 

5 

2943 

0.489 

0.1899 

0.3397 

0  7320 

6 

2950 

0.914 

0.1433 

-1.2833 

0.5774 

7 

2952 

0.919 

0.1293 

-1.3379 

0.7477 

8 

2951 

0.231 

0.1038 

1.0706 

0,6219 

9 

2948 

0.695 

0.2018 

-0.3007 

0.7823 

11 

2950 

0.895 

0.1451 

-1.1666 

0.5207 

12 

2947 

0.749 

0.0874 

-0.6002 

0.6561 

13 

2948 

0.694 

0.1072 

-0.4064 

0.6892 

14 

2948 

0.471 

0.1481 

0.3081 

0.6741 

15 

2944 

0  611 

0.3122 

0.1663 

0.6559 

16 

2946 

0.367 

0.1168 

0.5713 

0.5440 

17 

2946 

0.1315 

-1.2151 

0  6249 

20 

2947 

0.1074 

0.7727 

0.6993 

OO 

2941 

0.271 

0.1997 

1.3701 

0.8456 

23 

2937 

0.610 

0.1408 

-0.1123 

0.7031 

24 

2942 

0.920 

0.1942 

-1.2987 

0.6845 

27 

2931 

0.397 

0.1515 

0.5591 

0  6877 

28 

2928 

0.619 

0.0971 

-0.1945 

0  6419 

29 

2926 

0i846 

0.1936 

-0.8735 

0.7106 

30 

2925 

0.917 

0.2286 

-1.2444 

0  8381 

31 

2912 

0.221 

0.1259 

1.2340 

0.7647 

32 

0.520 

0.2626 

0.4022 

0.7880 

33 

2883 

0.909 

0.1527 

-1.2407 

0.5744 

Aiding 

Chi-square* 

d.f. 

P 

Percent  of  Variance 

Factor 

Change 

2 

35.249 

24 

.065 

46.0604 

24 


.065 


46.0604 


TABLE  12 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
PARAGRAPH  COMPREHENSION-FORM  3  (N  =  2724) 


Item 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Factor 

1 

2719 

0  237 

0.1800 

1.5192 

0.6786 

2 

2718 

0.424 

0.1138 

0.3982 

0.5716 

3 

2721 

0.S03 

0.2405 

0.4155 

0.6851 

4 

2718 

0.374 

0.1995 

0.8003 

0.5900 

5 

2721 

0.758 

0.0988 

-0.6141 

0.6145 

9 

2723 

0.293 

0.1749 

1.0939 

0.6452 

10 

2721 

0.556 

0.1997 

0.1505 

0.6623 

11 

2724 

0.886 

0.1850 

-1.0878 

0.5313 

13 

2722 

0.911 

0.1410 

-1.2650 

0.5495 

14 

2724 

0.767 

0.1778 

-0.5731 

0.6511 

15 

2724 

0.897 

0.0988 

-1.2238 

0.7752 

16 

2720 

0.766 

0.1502 

-0.5937 

0.7766 

18 

2723 

0.793 

0.1039 

-0.7389 

0.7111 

19 

2721 

0.878 

0.1483 

-1.0748 

0.7698 

20 

2718 

0.531 

0.1818 

0.2082 

0  8240 

21 

2715 

0  277 

0.0663 

0.7666 

0.4920 

22 

2717 

0.719 

0.1247 

-0.4605 

0.7319 

23 

2714 

0.446 

0.3301 

0.9891 

0.7462 

24 

2711 

0.858 

0.1591 

-0.9568 

0.6365 

25 

2706 

0.293 

0.1008 

0.8235 

0.8596 

26 

2702 

0.445 

0.2274 

0.6153 

0.7704 

27 

2705 

0.708 

0.1112 

-0  4347 

0  7162 

28 

2704 

0.397 

0  1563 

0.5854 

0.6544 

29 

2698 

0.911 

0  1752 

-1.2396 

0  6379 

30 

2685 

0.440 

0  1189 

0.3715 

0  7789 

31 

2668 

0.898 

0.1655 

-1  1657 

0  6563 

32 

2656 

0  215 

0.1161 

1.2519 

0.8387 

33 

2629 

0.351 

0  1354 

0.7198 

0.8451 

A  id  in g 

Chi-square* 

d.f. 

P- 

Percent  of  Variance 

Factor 

Change 

■) 

50.863 

<.004 

48.9357 

I  design  effect  =  2. 


2* 


TABLE  13 
ASVAB 


ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
PARAGRAPH  COMPREHENSION- FORM  5  (S  =  2726) 


Item 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Factor 

1 

2725 

0.857 

-0.9502 

0  4068 

O 

2720 

0  647 

0.1344 

-0.2417 

0  6190 

3 

2724 

0.859 

0.1839 

-0.9639 

0  6392 

5 

2726 

0.860 

0.1928 

-0.9548 

0.4866 

6 

2720 

0.237 

0.1209 

1.1033 

0  8215 

8 

2722 

0.108 

0.0555 

1  5822 

0.7246 

9 

2726 

0.553 

0.0818 

-0.0445 

0.7359 

1 1 

2724 

0.697 

0.1868 

-0.3370 

0  6608 

13 

2726 

0.901 

0.2706 

-1.1313 

0.7574 

14 

2724 

0.327 

0  0547 

0.5506 

0  7191 

15 

2725 

0.910 

0  1507 

-1  2765 

0.5824 

16 

2720 

0.455 

0.3163 

0.8350 

0.6815 

17 

2722 

0.584 

0.1865 

0.0206 

0  7833 

18 

2721 

9.910 

0  1768 

-1  2432 

0  4877 

19 

2720 

0.416 

0  2736 

0.8499 

0  3877 

2,', 

2724 

).903 

0.1139 

-1  2532 

0  5452 

21 

2722 

810 

0.1251 

-0.7962 

0.5501 

1  o 

2719 

1.914 

0.1214 

-  1.3120 

o  6089 

23 

2720 

0  651 

0  1331 

-0  2586 

0  7447 

25 

2719 

0  716 

0.2306 

-0.3440 

0  7637 

26 

2716 

0.823 

0.3768 

-0.5779 

0.7140 

O  J 

2707 

0.208 

0.0841 

1.1030 

0.0222 

28 

2709 

0  575 

0.1428 

-0  0177 

0  7399 

29 

2707 

0.905 

0.1415 

-  1.2403 

0  5395 

30 

2706 

0.900 

0.1944 

-  1  1742 

0  63 1 5 

31 

2699 

0.558 

0.1604 

0.0613 

0  6225 

32 

2692 

9.627 

0  1400 

-0  1724 

0  6645 

33 

2678 

0.841 

0  1404 

-0.9096 

0.6694 

A  i  '.i  i  n  i? 

<  ’hi-square* 

if 

P 

Percent  >f  Var:an 

Y \c  t  r 

f  h  ange 

j 

• 4.j32 

'»  *• 

«•  y>  i 

4‘  71*1 

l  li'Mini  <*rfV<  t 


TABLE  14 


ASVAB 

ITEM  ATTEMPTS  FACILITIES  >H'ESSINC  PARAMETER  VALUES 
STANDARD  DIFFICULTIES  AND  FACTOR  LOADINGS 
AUTOMOTIVE  INF'  iRM  ATION-Fi  iRM  1  IN  =  2SJ4I 


2 

292  6 

0  43" 

0  i  708 

0  4460 

0  8670 

2930 

0  857 

0  1070 

1  0263 

0  5771 

4 

292$ 

•)  tor 

0  3565 

-  *»  5401 

0  6009 

5 

2931 

■)  538 

0  DM0 

-  0  0068 

o  5179 

* 

2u2$ 

•)  3l*> 

0  0024 

o  1  104 

o  5665 

4 

2930 

0  81" 

O  0031 

-O  6732 

o  6571 

J 

2929 

0  553 

0  2613 

0  3036 

0  7734 

»'• 

292* 

0  560 

>  3104 

0  3012 

•)  6536 

4  4 

292 6 

0  318 

0  2103 

1  2019 

o  6811 

.  2 

2023 

0  242 

<i  1645 

l  4416 

0  7356 

13 

2022 

0  530 

»  1610 

0  1601 

0  8163 

.  4 

2031 

O  804 

•J  2042 

-  1  1507 

o  6220 

.  5 

292" 

0  184 

0  0454 

1  1670 

0  8004 

,  ■* 

2030 

•>  431 

')  0600 

0  2666 

0  4622 

:■> 

202S 

-•  ?§«> 

0  1740 

-0  6633 

>  6150 

2  1 

2028 

0  316 

0  0018 

0  7660 

o  6164 

■’  -j 

2028 

O 

0  1002 

-O  5870 

0  3401 

2  4 

2026 

•»  :"4 

0  0673 

1  3040 

o  8732 

21 

2030 

■  -3- 

•i  1028 

-n  4706 

o  "446 

:« 

2032 

»  331 

■1  0458 

>  5654 

o  5625 

;  j 

2033 

•>  ooo 

i)  1078 

-  1  3161 

-•  5260 

203»> 

o  8"  1 

o  4185 

i  8  105 

0  7406 

^2 

2024 

»  4  "  4 

o  2f»62 

■'  4  "*  >4 

0  "491 

•  '< 

202  i 

>  25'* 

o  1  i  40 

;  io62 

o  66*2 

4 

2032 

»  2"5 

.  ->807 

■i  >082 

•  "418 

*  ' 

2024 

*  531 

'  4  309 

1  0429 

o  "842 

2026 

•  501 

*  26"6 

o  1714 

o  04  "1 

’« 

2022 

-  582 

o  3202 

o  3G36 

o  8206 

)  J 

2028 

•  033 

>  2650 

)  0758 

o  8981 

4  . 

202- 

•  •>  1 3 

>  i c- : 

•')  0443 

*  8331 

4  . 

2028 

"  021 

•)  2164 

-  1  29"S 

o  4362 

44 

2023 

•  441 

•»  J  ICO 

1  >006 

o  7869 

4  r 

202 1 

'  3"  l 

■'  2591 

1  1326 

•<  "098 

4  ■> 

29  3" 

o  85  l 

>>  1283 
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TABLE  IS 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
AUTOMOTIVE  INFORMATION-FORM  2  (N  =  2814) 


Table  is 
asvab 

ITEM  ATTEMPTS.  FACILITIES,  GUESSING  PARAMETER  VALUES. 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
AUTOMOTIVE  INFORMATION-FORM  3  (N  =  2720) 


nterccpt 


i 

2718 

0.1441 

0.7996 

2 

2706 

0.308 

0.1339 

0.8401 

0.3264 

3 

2708 

0.663 

0.1060 

-0.3096 

0.5966 

4 

2708 

0.304 

0.0822 

0.7246 

0  7406 

6 

2714 

0.649 

0.1260 

-0.3083 

0.7971 

8 

2719 

0.901 

0.1408 

-1.2880 

0  7245 

9 

2719 

0.798 

0.1607 

-0.7501 

0.4934 

10 

2714 

0.289 

0.2000 

1.3736 

0.8701 

11 

2706 

0.187 

0.1741 

2.1686 

0.3610 

12 

2710 

0.272 

0.1803 

1.2966 

0.7411 

13 

2711 

0.192 

0.1332 

1.6115 

0.8024 

14 

2706 

0  406 

0.2506 

0.867Q 

0.7830 

15 

2718 

0.851 

0.2607 

-0.8465 

0.2351 

16 

2712 

0.141 

0.0696 

1.4247 

0.6793 

IT 

2717 

0.903 

0.2052 

-1.2010 

0.4464 

18 

2718 

0.886 

0.1890 

-1.1352 

0.5748 

21 

2706 

0.231 

0.1836 

1.6987 

0.7777 

22 

2717 

0.641 

0.1152 

-0.2915 

0.7424 

23 

2717 

0.725 

0.4410 

-0.0605 

0.8279 

24 

2713 

0.572 

0.1808 

0.0189 

0.8092 

25 

2706 

0  568 

0.2474 

0.2083 

0.6668 

26 

2714 

0.128 

0.0669 

1.6166 

0.7860 

27 

2710 

0.461 

0.1718 

0.4172 

0.7745 

29 

2716 

0.596 

0.2659 

0.0952 

0.7692 

30 

2711 

0.148 

0.0806 

1.5455 

0.7568 

31 

2711 

0  590 

0.1467 

-0.1188 

0.8856 

33 

2719 

0.878 

0.1257 

-1.1098 

0  3653 

34 

2718 

0.525 

0.3328 

0.5785 

0.7713 

35 

2712 

0.660 

0  2935 

-0.0783 

0.7316 

36 

2712 

0.366 

0.0932 

0.5396 

0.8790 

37 

2710 

0  485 

0.1306 

0  2208 

0.8615 

38 

2714 

0.882 

0.2927 

-1.0187 

0.6057 

40 

2712 

0.254 

0.1017 

1.0025 

0.7377 

41 

2717 

0  617 

0.0476 

-0  2900 

0  6798 

42 

2718 

0  711 

0.2718 

-0.3138 

0.7328 

43 

2715 

0  726 

0  4112 

-0.1420 

0.8502 

44 

2706 

0  432 

0.2290 

0.6379 

0.5234 

45 

2713 

0  686 

0.3264 

-0  0978 

0  3911 

46 

2704 

0.272 

0.0906 

0  8833 

0.7632 

48 

2709 

0.474 

0.1482 

0.2945 

0  7628 

40 

2718 

0  607 

0  3262 

0  1957 

0  7056 

50 

2717 

0  907 

0  1787 

-  1  2819 

0  6465 

52 

2704 

0  3G5 

0  1111 

0  5839 

0  7865 

53 

2710 

0.367 

0.0722 

0  4758 

0  6896 

54 

2707 

0  625 

0  2657 

0  0032 

0.7608 

55 

2705 

0  824 

0  1836 

-0  8418 

0.6815 

56 

2706 

0  008 

0.1287 

-  1  3030 

0  5666 

57 

2703 

0.425 

0.0710 

0.2910 

0  7601 

TABLE  17 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
SHOP  INFORMATION-FORM  1  (AT  =  2926) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principa 

i  Factors 

Promax  Factors 

1 

2 

1 

2 

2 

2925 

0.831 

0.1719 

-0.8458 

-0.6445 

-0.2342 

-0.073 

0.745 

3 

2913 

0.221 

0.1506 

1.3855 

-0.5515 

-0.2362 

-0.123 

0.698 

4 

2922 

0.688 

0.1842 

-0.3055 

-0.5898 

-0.0340 

0.240 

0.377 

5 

2920 

0.802 

0.2549 

-0.6422 

-0.7130 

-0.1792 

0.055 

0.689 

6 

2924 

0.452 

0.0857 

0.2496 

-0.5064 

0.0929 

0.412 

0.118 

7 

2921 

0.593 

0.0513 

-0.1850 

-0.7081 

0.1230 

0.566 

0.177 

8 

2926 

0.096 

0.0720 

1.9689 

-0.6868 

-0.3180 

-0.194 

0.909 

9 

2920 

0.500 

0.1126 

0.1647 

-0.7097 

0.0896 

0.510 

0.234 

13 

2914 

0.166 

0.1253 

1.8330 

-0.7470 

-0.2718 

-0.085 

0.864 

14 

2922 

0.787 

0.0648 

-0.7773 

-0.7185 

0.2488 

0.784 

-0.029 

15 

2922 

0.443 

0.0840 

0.2805 

-0.7727 

-0.0356 

0.329 

0.479 

16 

2918 

0.719 

0.4330 

-0.0014 

-0.7989 

-0.0676 

0.288 

0.548 

17 

2924 

0.915 

0. 1562 

-1.2886 

-0.5053 

0.0207 

0.290 

0.239 

19 

2919 

0.419 

0.1062 

0.3966 

-0.8335 

-0.0335 

0.363 

0.509 

20 

2922 

0.326 

0.1555 

0.8541 

-0.6395 

0.0788 

0.456 

0.214 

21 

2923 

0.854 

0.3323 

-0.7976 

-0.6232 

0.2521 

0.742 

-0.087 

22 

2911 

0.260 

0.0829 

0.8890 

-0.7287 

0.1088 

0.552 

0.212 

24 

2923 

0.286 

0.0662 

0.7311 

-0.7708 

-0.1454 

0.142 

0.663 

25 

2918 

0.456 

0.1310 

0.3318 

-0.7156 

0.0529 

0.450 

0.299 

*26 

2922 

0.174 

0.0667 

1.2074 

-0.6088 

-0.1019 

0.134 

0.502 

°7 

2924 

0.785 

0.1760 

-0.6686 

-0.7904 

0.3850 

1.052 

-0.220 

28 

2911 

0.178 

0.1402 

1.7378 

-0.6869 

-0.0771 

0.215 

0.503 

29 

2919 

0.682 

0.2350 

-0.2142 

-0.5892 

-0.1453 

0.050 

0.565 

30 

2919 

0.170 

0  0933 

1.3959 

-0.7391 

-0.1373 

0.139 

0.633 

31 

2923 

0.924 

0.1610 

-1.3558 

-0.5556 

-0.1338 

0.053 

0.527 

32 

2922 

0.861 

0.1008 

-1.0383 

-0.6239 

0.0425 

0.386 

0.267 

33 

2915 

0.381 

0.0719 

0.4371 

-0.6129 

0.0626 

0.415 

0.227 

35 

2918 

0.119 

0.0691 

1.6320 

-0.6320 

-0.0579 

0.220 

0.441 

36 

2918 

0.484 

0.1976 

0.3873 

-0.7592 

0.1759 

0.681 

0.116 

37 

2918 

0  707 

0.2862 

-0.2317 

-0.7907 

-0.0496 

0.314 

0.513 

38 

2918 

0.400 

0.3012 

1.1255 

-0.7371 

0.0727 

0.496 

0.278 

39 

2920 

0.613 

0.2523 

0.0425 

-0.4972 

0. 1335 

0.477 

0.045 

40 

2923 

0.240 

0.0366 

0.8208 

-0.7525 

-0.1482 

0.128 

0.658 

41 

2920 

0.088 

0.0357 

1.6088 

-0.6783 

-0.0964 

0.178 

0.531 

43 

2921 

0.559 

0.0922 

-0.0397 

-0.6281 

0.0996 

0.486 

0.173 

44 

2915 

0.241 

0.0954 

0.9961 

-0.4955 

0.1318 

0.473 

0.047 

45 

2917 

0.640 

0.0524 

-0.3170 

-0.7190 

0.1884 

0.682 

0.073 

4G 

2919 

0.607 

0.1438 

—  0. 1054 

-0.7106 

-0.1446 

0.112 

0.C30 

47 

2911 

0.350 

0.1812 

0.8409 

-0  6363 

-0.3064 

-0.200 

0.8G2 

48 

2920 

0.697 

0.1585 

-0.3715 

-0.7601 

0. 1454 

0.630 

0.1G7 

49 

2913 

0  187 

0. 1317 

1.5761 

-0.7574 

0  2700 

0.840 

-0.044 

3') 

2910 

0.217 

0. 1020 

1.1582 

-0.7356 

0.0048 

0.379 

0.391 

52 

2915 

0  743 

0.0997 

-0.5C86 

-0.4876 

-0.0307 

0.194 

0.31G 

53 

2909 

0.734 

0.1259 

-0.5258 

-0.7860 

0  0818 

0.535 

0  289 

55 

291 1 

0.865 

0. 1386 

-  1.0137 

-0.5037 

-0.2118 

-0  106 

0  G31 

50 

2901 

0  409 

0.4403 

1.6364 

-0.8960 

0  1948 

0.782 

0  158 

57 

2874 

0.522 

0.1327 

0.1336 

-0.7256 

-0  0472 

0.285 

0  474 

A. Mm* 

■  )ii-s<|uare* 

.If 

p  Percent  of  Variance 

Factor 

Factor 

Change 

C 

orrelation 

a 

1 

2 

1 

n 

2 

237  573 

46  < 

001  46.9183  2.5727  1 

1  000 

3 

88.724 

45  < 

.001 

2 

0.825  1. 

1)00 

'  Ass 


umed  design  effect  = 


2. 
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TABLE  18 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
SHOP  INFORMATION-FORM  2  (AT  =  2733) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

1  2 

Promax 

1 

Factors 

2 

1 

2723 

0.548 

0.0882 

0.6657 

0.5372 

0.2387 

0.714 

-0.169 

3 

2724 

0.793 

0.3106 

-0.5106 

0.6982 

0.1343 

0.659 

0.064 

4 

2730 

0.561 

0.1098 

-0.0084 

0.4193 

0.2272 

0.620 

-0.198 

5 

2728 

0.163 

0.1041 

1.5295 

0.7769 

-0.3234 

0.008 

0.835 

6 

2731 

0.436 

0.0846 

0.3252 

0.6477 

-0.1030 

0.262 

0.427 

7 

2731 

0.820 

0.1955 

-0.7546 

0.4033 

-0.0260 

0.222 

0.205 

8 

2732 

0.661 

0.1780 

-0.2033 

0.7656 

-0.1654 

0.243 

0.576 

9 

2731 

0.316 

0.0817 

0.6874 

0.5938 

-0.0926 

0.243 

0.389 

10 

2733 

0.628 

0.1116 

-0.1894 

0.6738 

0.0708 

0.545 

0.157 

11 

2729 

0.576 

0.1207 

-0.0147 

0.7623 

-0.0484 

0.420 

0.385 

12 

2725 

0.375 

0.1658 

0.7087 

0.6853 

0.0344 

0.497 

0.221 

13 

2732 

0.139 

0.0770 

1.5283 

0.6974 

-0.3002 

-0.008 

0.766 

14 

2730 

0.563 

0.1371 

0.0471 

0  7968 

-0.0811 

0.392 

0.452 

15 

2731 

0.804 

0  1898 

-0.6948 

0.4577 

0.1388 

0.510 

-0.040 

16 

2732 

0.734 

0.5000 

0.1182 

0.6035 

0.0715 

0.501 

0.128 

17 

2726 

0.713 

0.3808 

-0.0700 

0.6578 

0.2326 

0.783 

-0.111 

18 

2719 

0.489 

0.1823 

0.3370 

0.4687 

0.0302 

0.350 

0.140 

19 

2728 

0.741 

0.1444 

-0.5092 

0.7944 

-0.0101 

0.499 

0.336 

20 

2728 

0.346 

0.1881 

0.9018 

0.6698 

-0.0809 

0.309 

0.400 

21 

2731 

0.772 

0.0623 

-0.6989 

0.7233 

0.2568 

0.863 

-0.123 

22 

2733 

0.369 

0.0700 

0.4007 

0.6081 

-0  1837 

0  112 

0.542 

23 

2729 

0.454 

0.1596 

0.4171 

0.6848 

0.0123 

0  463 

0  256 

25 

2732 

0.840 

0.2450 

-0.7996 

0.5151 

0  1678 

0  591 

-0  063 

26 

2728 

0.627 

0.1449 

-0  1406 

0.7338 

-0  0418 

0  411 

0.363 

27 

2732 

0.913 

0  1423 

-  1  2920 

0.6880 

0  0241 

0  483 

0  238 

28 

2724 

0.514 

0.3182 

0.5967 

0.7180 

0.1292 

0.663 

0  081 

29 

2730 

0.428 

0.1644 

0.5175 

0.7174 

-0.0898 

0.327 

0  434 

32 

2718 

0.325 

0.2101 

1.0882 

0.6939 

0.3248 

0.947 

-0  245 

33 

2731 

0.815 

0.0837 

-0.8380 

0.6954 

0.0825 

0.577 

0  147 

34 

2725 

0.590 

0.2219 

0.1002 

0.7370 

0.0665 

0  580 

0  190 

35 

2728 

0.182 

0  0762 

1.2287 

0.4851 

-0.0367 

0.258 

0.255 

36 

2725 

0.242 

0.1053 

1.0680 

0.7326 

-0.1006 

0  320 

0  458 

39 

2725 

0.336 

0  0644 

0.5721 

0  4745 

-0.0499 

0.231 

0  272 

40 

2719 

0.216 

0.1699 

1.5713 

0.7619 

-0  4418 

-0.  184 

1.021 

41 

2725 

0.483 

0  1798 

0.3568 

0.6006 

0.0825 

0  516 

0.109 

42 

2722 

0  327 

0.0660 

0.6351 

0.7946 

-0.0599 

0  423 

0  417 

43 

2723 

0  631 

0.1583 

-0.1351 

0.5845 

0.1443 

0.600 

0.002 

44 

2718 

0.456 

0.2768 

0.7012 

0.4747 

0.0576 

0.396 

0  098 

45 

2725 

0.477 

0.1461 

0.3330 

0  8293 

-0.0602 

0.445 

0.431 

46 

2720 

0.592 

0.1678 

0.0176 

0.8492 

0.1077 

0.716 

0  108 

47 

2726 

0.738 

0.1936 

-0.4476 

0.5131 

-0.3795 

-0.249 

0.820 

48 

2729 

0.883 

0.1604 

-1.0837 

0.5059 

0.0933 

0.471 

0.053 

49 

2723 

0.227 

0.1964 

1.8854 

0.7646 

0.2400 

0  864 

-0  080 

50 

2726 

0.618 

0.1469 

-0.1134 

0.6933 

-0.3370 

-0.067 

0  824 

51 

2723 

0.584 

0.3033 

0.2870 

0.7092 

-0  0152 

0.436 

0.310 

52 

2717 

0.214 

0.2000 

2.1771 

0.8227 

0.0577 

0  622 

0.238 

53 

2719 

0.224 

0.1626 

1.5166 

0.6719 

0.0100 

0  451 

0  255 

55 

2721 

0.448 

0.1335 

0.3895 

0.7450 

-0.0229 

0  448 

0.337 

56 

2711 

0.241 

0.1600 

1.3522 

0.7232 

0.1374 

0.679 

0.069 

57 

2695 

0.236 

0.0367 

0.8536 

0.6C59 

0.1119 

0.603 

0.087 

Adding 

Factor 

Chi  — squ  are* 
Chan  ge 

d.f. 

P 

Percent  of  Variance 

1  2 

Factor 

Correlations 

1  2 

2 

259.945 

49 

<001 

44.9342  2  7195 

1  1000 

3 

127.941 

48 

<.001 

2  0  800  1.0D0 

'  Assumed  design  effect  =  2, 
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TABLE  19 
ASVAB 


ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
SHOP  INFORMATION-FORM  3  (N  =  2685) 


Item 

Attempts 

Facility 

Chance 

Intercept 

Principal  Factors 

1  2 

Promax 

1 

Factors 

2 

1 

2675 

0.228 

0.1678 

1.5222 

0.7731 

0.0900 

0.366 

0.459 

2 

2677 

0.365 

0.1041 

0.5899 

0.7748 

0.3619 

-0.027 

0.876 

4 

2679 

0.617 

0.1139 

-0.1481 

0.7280 

-0.0488 

0.539 

0.228 

5 

2673 

0.467 

0.2771 

0.6846 

0.7243 

0.1781 

0.207 

0.574 

7 

2680 

0.315 

0.1648 

0.9536 

0.7197 

-0.0732 

0.569 

0.187 

8 

2684 

0.742 

0.0888 

-0.5671 

0.6362 

-0.1852 

0.678 

-0.019 

9 

2680 

0.734 

0.2027 

-0.4135 

0.7476 

0.1159 

0.312 

0.488 

11 

2675 

0.407 

0.2614 

0.8964 

0.6900 

0.1508 

0.225 

0.517 

12 

2678 

0.379 

0.3052 

1.3018 

0.8057 

-0.1516 

0.738 

0.102 

13 

2672 

0.296 

0.1721 

1.0807 

0.7637 

0.0066 

0.481 

0.327 

14 

2678 

0.262 

0.1957 

1.4205 

0.5778 

-0.0666 

0.468 

0.138 

15 

2675 

0.530 

0.1712 

0.2062 

0.7209 

0.0888 

0.335 

0.435 

17 

2678 

0.158 

0.0692 

1.3250 

0.5546 

-0.0979 

0.498 

0.080 

18 

2679 

0.393 

0.0677 

0.3985 

0.7097 

-0.1010 

0.603 

0.140 

19 

2680 

0.845 

0.1279 

-0.9263 

0.7117 

-0.2027 

0.752 

-0.015 

20 

2677 

0.321 

0.0763 

0.6677 

0.6606 

-0.0618 

0.514 

0.180 

22 

2669 

0.300 

0.1505 

0.9675 

0.6469 

0.0283 

0.375 

0.312 

24 

2675 

0.217- 

0.1690 

1.6252 

0.8900 

0.0654 

0.477 

0.470 

25 

2674 

0.541 

0.1618 

0.1535 

0.6890 

0.1034 

0.293 

0.445 

2G 

2679 

0.447 

0.2044 

0.5540 

0.7803 

0.1750 

0.248 

0.592 

27 

2680 

0.642 

0.2961 

0.0418 

0.7944 

0.2267 

0.182 

0.677 

28 

2681 

0.618 

0.1184 

-0.1594 

0.4066 

-0.0757 

0.371 

0.053 

29 

2680 

0  575 

0.1787 

0.0716 

0.7530 

-0.1444 

0.694 

0.091 

30 

2682 

0.925 

0.1085 

-1.3867 

0.6373 

-0.1158 

0.578 

0.087 

31 

2678 

0.645 

0.1554 

-0.1740 

0.7943 

-0.0701 

0.612 

0.223 

32 

2674 

0.447 

0.1947 

0.5336 

0.7073 

-0.0032 

0.459 

0.289 

33 

2675 

0.759 

0.2294 

-0.4684 

0.7108 

-0.0390 

0.513 

0.236 

34 

2682 

0.229 

0.1515 

1.3625 

0.7891 

-0.2426 

0.859 

-0.044 

36 

2683 

0.795 

0.2023 

-0.6544 

0.4974 

-0.3005 

0.756 

-0.254 

37 

2682 

0.745 

0.1166 

-0.5443 

0.5607 

0.1192 

0.187 

0.415 

38 

2685 

0.866 

0.1754 

-0.9807 

0.3993 

-0.0859 

0.381 

0.034 

39 

2684 

0.878 

0.2814 

-0.9694 

0.6971 

0.1248 

0.267 

0.481 

40 

2678 

0.389 

0.2411 

0.8643 

0.2542 

-0.0940 

0.300 

-0.038 

41 

2682 

0.262 

0.0645 

0.8440 

0.7960 

-0.0404 

0.570 

0.269 

43 

2677 

0.371 

0.0749 

0.4916 

0.5670 

0.0312 

0.319 

0.283 

45 

2675 

0.407 

0.0954 

0.4252 

0.6202 

-0.1295 

0.587 

0.059 

46 

2673 

0.624 

0.2007 

-0.0443 

0.7421 

-0.0690 

0.577 

0.202 

48 

2670 

0.475 

0.1351 

0.3049 

0.7094 

-0.1568 

0.684 

0.054 

49 

2675 

0.426 

0.1875 

0.5800 

0.6791 

0.4458 

-0.210 

0.965 

50 

2667 

0.571 

0.2321 

0.1861 

0.7805 

0.1136 

0.337 

0.498 

51 

2669 

0.551 

0.2054 

0.2119 

0.8183 

-0.0804 

0.643 

0.217 

52 

2667 

0.333 

0.0824 

0.6180 

0.4310 

-0.0993 

0.421 

0.027 

53 

2661 

0.217 

0.1800 

1.7684 

0.5039 

0.2997 

-0.111 

0.G68 

54 

26G5 

0.672 

0.4594 

0.3186 

0.6944 

-0.0015 

0.449 

0.286 

55 

2664 

0.766 

0.1536 

-0.5763 

0.7065 

-0.1291 

0.641 

0.09G 

56 

2657 

0.364 

0.2580 

1.1296 

0.8182 

0.0586 

0.441 

0.430 

57 

2641 

0.905 

0.1707 

-1.2070 

0.4027 

-0.2817 

0.667 

-0.2G4 

Ashling  Chi-aqtiare* 

■if.  p 

Percent  of  Variance 

Factor 

Factor  Change 

Correlations 

1 

2 

1  2 

272.32 

46  <-001  46.8762  2.4562  1  1.000 

3  121.791 

45  <.001 

2  0.776  1.000 

umed  design  effect  =  2. 
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TABLE  20 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
MATHEMATICAL  KNOWLEDGE-FORM  1  (N  =  2760) 


24 

25 

26 

27 

28 
20 

30 

31 

32 
34 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

A ‘Ming 
F  n  tor 


Attempts 


2758 

0.640 

2754 

0.899 

2722 

0.382 

2738 

0.327 

2751 

0.820 

2729 

0.463 

2750 

0.801 

2754 

0.855 

2739 

0.632 

2754 

0.747 

2737 

0.327 

2742 

0.647 

2754 

0.740 

2749 

0.578 

2746 

0.715 

2750 

0.592 

2738 

0.353 

2744 

0.362 

2758 

0.769 

2752 

0.710 

2741 

0.409 

2754 

0.324 

2745 

0.548 

2739 

0.455 

2749 

0  699 

2749 

0  841 

2749 

0.852 

2730 

0.404 

2726 

0.391 

2748 

0.430 

2734 

0.722 

2738 

0.343 

2712 

0.353 

2725 

0.627 

2731 

0.468 

2736 

0.806 

2728 

0  375 

2716 

0.574 

2705 

0.515 

2724 

0.736 

2693 

0.769 

Chi-square* 

d.f. 

Chan  ge 

G31.125 

40 

259.593 

39 

Intercept 


0.1102 
-1.0345 
0.7738 
0.6900 
-0.8214 
0.6234 
-0.3330 
-0.9410 
0.0739 
-0.5560 
0.9364 
0.2304 
-0.3435 
-0.0446 
-0.2460 
-0.0223 
0.7620 
0.5892 
-0.5420 
-0.3521 
0.7160 
0.6937 
0.0284 
0.4221 
-0.2220 
-0.9025 
-0.9590 
0.7105 
0.4883 
0.2901 
0.0033 
0.7393 
0.7841 
-0.0635 
0.2748 
-0.7765 
0.7336 
0.1110 
0.4583 
-0.5463 
-0.5016 


romax  Factors 


Percent  of  Variance 


-0.0801 

0.0786 

0.229 

0  123 

i ,  o  7 

0.1200 

0.0170 

0.683 

-0.036 

i)  n?8 

0.0171 

-0.1710 

0.912 

0.253 

-i>  185 

0.1009 

0.0320 

0.773 

0.003 

n  142 

-0.4929 

-0.1772 

0.006 

0.792 

O.i  >24 

0.0918 

-0.0368 

0.829 

0.002 

u.1118 

0.0949 

-0.0076 

0.652 

0.006 

0  040 

-0.4671 

-0.1535 

0.022 

0.747 

0  05G 

0.0289 

-0.0615 

0.637 

0.123 

-0.022 

-0.2229 

0.3744 

-0.203 

0.089 

0.911 

0.1962 

-0.1107 

1.084 

0.004 

-o  1GT 

0.0569 

0.0814 

0.609 

0.007 

O  246 

0.1511 

0.0381 

0.716 

-0.084 

0  104 

0.0742 

0.0824 

0.467 

-0.048 

0.2UG 

0.1007 

0.0236 

0.750 

0.003 

o.  120 

0.0590 

0.0088 

0.668 

0.052 

0.106 

-0.0464 

-0.1509 

0.797 

0.309 

-0  11G 

0.0424 

0.0548 

0.575 

0.033 

0  19G 

0.0798 

-0.0064 

0.562 

0.007 

0.039 

-0.1015 

0.0749 

0.321 

0.175 

o  300 

0.1381 

-0.1013 

1.005 

0.065 

-o.  1 

0.0344 

0.0163 

0  611 

0.072 

0. 129 

-0.0753 

0.1116 

0.321 

0.119 

U.355 

0.0882 

0.0817 

0.678 

-0.024 

0.236 

0.0924 

0.0617 

0.593 

-0.038 

0  174 

-0.2502 

0.4636 

-0.350 

0.052 

1  088 

-0.2399 

0.0078 

0.101 

0.359 

0  226 

0.0187 

-0.1592 

0.901 

0.242 

-0  163 

0.1518 

-0.0262 

0.924 

-0.009 

0.012 

-0.2048 

-0.0004 

0.143 

0.322 

0  190 

0.0199 

-0.0046 

0.521 

0.084 

0.080 

0.0426 

-0.1662 

0.935 

0.219 

-0.190 

0.0446 

-0.1895 

0.972 

0.235 

-0  232 

0.1106 

0.0140 

0.714 

-0.014 

o  "85 

0.0966 

0.1246 

0.677 

-0.057 

0  3  18 

-0.3593 

-0.1029 

0.108 

0  586 

0  003 

-0.0403 

-0.1912 

0.862 

0.334 

-0  191 

0.0881 

0.0464 

0.692 

-0.003 

o  1GC 

0.0148 

0.2823 

0  296 

-0.099 

o  633 

-0.3189 

-0.0471 

-0.030 

0.472 

0  148 

0.0502 

0.0608 

0.481 

-0.001 

0  183 

mce 

Factor 

Correlat  io  ns 

3 

1 

o 

3 

1.9144 

1 

1.000 

2 

0  648 

1  00(1 

3 

0.841 

o.cco 

1  ii  Hi 

Assumed  design  effect  =  2. 


TABLE  21 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
MATHEMATICAL  KNOWLEDGE-FORM  3  (N  =  2665) 


Item  Attempte  Facility  Chance  Intercept  Principal  Factor* Promax  Factors 


2 

3 

1 

0.850 

0.2840 

-0.8337 

0.6979 

0.0250 

0.0217 

0.427 

0.258 

0.059 

2 

2661 

0.625 

0.1523 

-0.1438 

0.7276 

-0.0980 

-0.0715 

0.201 

0.558 

0.008 

3 

2653 

0.430 

0.0702 

0.3166 

0.8461 

-0.0164 

-0.0595 

0.400 

0.501 

-0.017 

4 

2662 

0.561 

0.0616 

-0.0914 

0.8896 

0.1688 

0.0383 

0.768 

0.156 

0.009 

5 

2653 

0.232 

0.1054 

1.1405 

0.8861 

-0.0711 

-0.0740 

0.328 

0.605 

-0.001 

6 

2656 

0.613 

0.1775 

-0.0701 

0.7636 

-0.0424 

-0.1842 

0.251 

0.690 

-0.176 

7 

2658 

0.469 

0.1369 

0.3281 

0.8253 

0.0418 

0.0066 

0.515 

0.321 

0.037 

8 

2645 

0.410 

0.1034 

0.4560 

0.8603 

0.1595 

0.0338 

0.735 

0.161 

0.006 

9 

2641 

0.346 

0.0893 

0.6349 

0.8614 

0.1154 

0.0257 

0.661 

0.224 

0.022 

10 

2640 

0.381 

0.2193 

0.8855 

0.8236 

0.0687 

0.0018 

0.554 

0.297 

0.014 

11 

2657 

0.166 

0.0898 

1.4893 

0.8424 

-0.1417 

-0.1705 

0.143 

0.817 

-0.094 

12 

2652 

0.637 

0.2047 

-0.1011 

0.6822 

-0.0593 

0.0153 

0.281 

0.356 

0.100 

13 

2656 

0.486 

0.0974 

0.1814 

0.7300 

0.2697 

0.1260 

0.886 

-0.170 

0  058 

14 

2650 

0.642 

0.2600 

-0.0274 

0.8553 

0.1052 

0.1175 

0.688 

0.088 

0.152 

15 

2656 

0.799 

0.1420 

-0.7459 

0.6548 

-0.1041 

0.0400 

0.208 

0.356 

0  158 

16 

2653 

0.738 

0.0712 

-0.5922 

0.6530 

-0.0831 

-0.1036 

0.168 

0.558 

-0  050 

17 

2660 

0.913 

0.1376 

-1.3057 

0.5535 

-0.1871 

-0.1334 

-0.066 

0.678 

-0.035 

18 

2637 

0.477 

0.1602 

0.3657 

0.8717 

0.0642 

0.0089 

0.577 

0.313 

0  030 

19 

2636 

0.448 

0.0957 

0.3222 

0.8819 

0.1930 

0.0692 

0.818 

0.076 

0.036 

20 

2664 

0.890 

0.1424 

-1.1737 

*0.6161 

-0.1915 

0.0230 

0.039 

0.464 

0  185 

21 

2648 

0.717 

0.3871 

-0.0852 

0.8842 

0.1254 

0.0221 

0.688 

0.229 

0  012 

22 

2660 

0.889 

0.1514 

-1.1488 

0.5094 

-0.1580 

-0.1292 

-0.042 

0.618 

-0.049 

23 

2652 

0.339 

0.2211 

1.0599 

0.6110 

-0.4043 

-0.0366 

-0.332 

0.797 

0  230 

24 

2651 

0.332 

0.1126 

0.7381 

0.8715 

0.1653 

-0.0543 

0.706 

0.298 

-0  116 

25 

2651 

0.319 

0.1128 

0.7568 

0.7743 

-0.1577 

-0.1571 

0.088 

0.783 

-0.070 

27 

2657 

0.674 

0.1504 

-0.3218 

0.8415 

0.0522 

-0.0009 

0.536 

0.329 

0.022 

28 

2646 

0.164 

0.1128 

1.6886 

0.7999 

-0.2819 

-0.2188 

-0.127 

1.033 

-0.079 

30 

2649 

0.694 

0.4484 

0.1661 

0.8237 

0.0892 

0.0269 

0.600 

0.235 

0  036 

31 

2653 

0.755 

0.1535 

-0.5707 

0.7142 

-0.1423 

-0.0878 

0.115 

0.628 

0  011 

32 

2652 

0.452 

0.3202 

0.9771 

0.8876 

0.3139 

-0.0232 

0.966 

0.088 

-0  lGl 

33 

2657 

0.732 

0.0567 

-0.5294 

0.6274 

-0.4053 

0.4876 

-0.060 

-0.023 

0.945 

34 

2639 

0.632 

0.1644 

-0.1518 

0.8629 

0.0900 

0.0387 

0.628 

0.233 

0  054 

35 

2656 

0.880 

0.1560 

-1.1097 

0.6421 

-0.1204 

-0.1586 

0.075 

0  682 

-0  103 

36 

2651 

0.798 

0.0936 

-0.7857 

0.6250 

-0.2684 

-0.0417 

-0.111 

0.657 

0.143 

37 

2646 

0.714 

0.0847 

-0.4925 

0.5903 

-0.2258 

-0.0130 

-0.047 

0.548 

0  155 

38 

2637 

0.402 

0.1505 

0.5775 

0.8703 

0.2781 

0.0863 

0.955 

-0.052 

0  008 

39 

2624 

0.337 

0.0713 

0.5949 

0.6475 

0.0135 

-0.0248 

0.358 

0.321 

-ii  non 

40 

2629 

0.450 

0.1751 

0.4978 

0.8793 

0.0651 

-0.0023 

0.577 

0  333 

0  015 

41 

2632 

0.620 

0.0897 

-0.2084 

0.7488 

0.0642 

0.0531 

0.533 

0.187 

n  082 

42 

2627 

0.703 

0.1424 

-0.3923 

0.4875 

-0.0628 

-0.0547 

0.135 

0.382 

-0  006 

43 

2623 

0.482 

0.1331 

0.2765 

0.7772 

0.0834 

0.0006 

0.552 

0  261 

0  001 

44 

2639 

0.706 

0.2219 

-0.3126 

0.5253 

-0.1030 

-0.0163 

0.111 

0.384 

0  073 

45 

2602 

0.483 

0.2023 

0.4278 

0.8646 

0.2837 

0.0941 

0.965 

-0.074 

0  015 

46 

2596 

0.788 

0.0855 

-0.7311 

0.6384 

-0.3519 

0.4724 

0.023 

-0.055 

•V  894 

A 'Ming 

Chi-square* 

d.f. 

P 

Percent  of  Variance 

F  act. 

>r 

F  ic  tor 

Change 

Correlations 

1 

2 

3 

1 

2 

3 

2 

440.532 

43 

<.001 

57.7802 

3.2183 

1.7316 

1 

1.000 

3 

187.841 

42 

<.001 

2 

0.820 

1  000 

3 

0.638 

0.738 

l.Onii 

TABLE  22 
ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES, 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
MATHEMATICAL  KNOWLEDGE-FORM  5  [N  =  2468) 


Item  Attempts  Facility  Chance  Intercept  Principal  Factors Promax  Factors 

_ _  _  I  2  3  12  3 


1 

2462 

0.2431 

1.1101 

0.8564 

-0.0911 

-0.0315 

0.241 

0.540 

0  139 

2 

2441 

0.236 

0.1390 

1.3166 

0.7717 

0.0447 

0.1104 

0.533 

0.270 

0.018 

3 

2461 

0.439 

0.1377 

0.4492 

0.7996 

0.0384 

0.0217 

0.433 

0.282 

0.147 

4 

2465 

0.788 

0.0627 

-0.7386 

0.7248 

-0.3909 

-0.0578 

-0.210 

1.036 

-0.069 

5 

2464 

0.740 

0.1492 

-0.4779 

0.6026 

-0.0384 

-0.2111 

-0.068 

0.264 

0.371 

6 

2464 

0.682 

0.1082 

-0.3411 

0.8715 

-0.0465 

0.1235 

0.484 

0.484 

-0.049 

7 

2443 

0.461 

0.2194 

0.5536 

0.6037 

0.0126 

0.0240 

0.316 

0.244 

0.088 

8 

2463 

0.448 

0.1225 

0.2377 

0.8700 

0.2456 

-0.2854 

0.351 

-0.111 

0.757 

9 

2463 

0.836 

0.0852 

-0.9073 

0.6729 

-0.3560 

-0.0887 

-0.228 

0.944 

-0  009 

10 

2461 

0.866 

0.1924 

-0.9426 

0.5652 

-0.1542 

-0.0989 

-0.046 

0.521 

0  135 

11 

2442 

0.359 

0.1373 

0. 7550 

0.8817 

0.2191 

0.0770 

0.753 

-0.010 

0.216 

12 

2445 

0.472 

0.2347 

0.5738 

0.8287 

0.1466 

0.1696 

0.751 

0.113 

0  019 

13 

2442 

0.303 

0.1320 

0.9342 

0.8053 

-0.0183 

0.0823 

0.439 

0.398 

0.019 

14 

2450 

0.597 

0.1133 

-0.0696 

0.7390 

-0.0231 

0.1548 

0.489 

0.387 

-0  102 

15 

2439 

0.400 

0.0589 

0.4027 

0.8885 

0.1776 

0.0955 

0.728 

0  072 

0  160 

16 

2461 

0.756 

0.2014 

-0.4826 

0.5358 

-0.1664 

-0.0132 

0.028 

0.540 

-0  003 

17 

2457 

0.488 

0.1591 

0.3396 

0.8063 

-0.1031 

-0.0091 

0.230 

0.544 

0.088 

18 

2462 

0.638 

0.3114 

0.0757 

0.8256 

0.2585 

-0.3309 

0.293 

-0.161 

0  824 

19 

2444 

0.525 

0.1370 

0.1892 

0.8644 

0.0072 

0.1271 

0.549 

0.382 

-0.016 

20 

2463 

0.873 

0.1171 

-1.0326 

0.6135 

0.0386 

-0.3323 

-0.069 

0.154 

0  G24 

21 

2460 

0.392 

0.0766 

0.4652 

0.7316 

-0.2222 

0.0272 

0.096 

0.737 

-0  06C 

22 

2459 

0.636 

0.2308 

-0.0077 

0.8326 

-0.1164 

0.0297 

0.272 

0.585 

0  027 

23 

2435 

0.263 

0.0948 

0.9944 

0.8670 

-0.2254 

-0.0050 

0.116 

0.798 

0  003 

24 

2446 

0.435 

0.1910 

0.5970 

0.8829 

0.2402 

0.1066 

0.814 

-0.045 

0  189 

26 

2455 

0.461 

0.1338 

0.3910 

0.8497 

-0.0921 

0.0958 

0.387 

0  556 

-0  047 

27 

2464 

0.844 

0.1273 

-0.8965 

0.4007 

-0.0785 

-0.1577 

-0.099 

0.301 

0  245 

28 

2445 

0.294 

0.1851 

1.2001 

0.8966 

-0.0913 

0.0219 

0.322 

0.565 

0  069 

29 

2451 

0.473 

0.2062 

0.4955 

0.7999 

0.2313 

0.0445 

0  692 

-0.073 

0  257 

30 

2452 

0.652 

0.1293 

-0.1960 

0.8135 

0.1002 

-0.0247 

0.459 

0.167 

0  262 

31 

2447 

0.386 

0.0586 

0.4691 

0.8975 

-0.0962 

0.0751 

0  379 

0  582 

-0.011 

33 

2440 

0.260 

0.0788 

1.0331 

0.9274 

0.1831 

0.1366 

0.800 

0.084 

0  112 

34 

2447 

0.917 

0.2440 

-1.1866 

0.7528 

0.1521 

-0.1181 

0.383 

0  032 

0  424 

35 

2423 

0.472 

0.2322 

0.5513 

0.8979 

0.2640 

0.0249 

0.752 

-0.093 

0.328 

36 

2450 

0  787 

0.1393 

-0.6371 

0.6405 

0.0161 

-0.2305 

0.037 

0.221 

0  465 

38 

2439 

0.580 

0.2420 

0.2074 

0.8689 

-0.0209 

0.0141 

0.384 

0  421 

0  127 

39 

2455 

0  653 

0.1749 

-0.1684 

0.6215 

-0.1609 

0.0560 

0.154 

0  578 

-0.083 

40 

2420 

0.424 

0.1487 

0.5517 

0.8659 

-0.1052 

-0.0332 

0.226 

0.571 

0.133 

41 

2451 

0.358 

0.1052 

0.6176 

0.5811 

-0.0180 

0.1190 

0.382 

0.304 

-0  076 

42 

2450 

0.829 

0  1540 

-0.8070 

0.5310 

-0.0195 

-0.0042 

0.212 

0.268 

0  091 

43 

2417 

0.418 

0.2779 

0.9599 

0.8734 

0.0067 

0.0696 

0.485 

0.379 

0  008 

44 

2450 

0.787 

0.1530 

-0.6470 

0.3504 

0.0227 

-0.1460 

0.013 

0.093 

0  294 

45 

2445 

0.744 

0.0939 

-0.5492 

0.6295 

-0.1778 

-0.0648 

-0.006 

0.598 

0  080 

A 'Ming 

Chi-square* 

d.f. 

P 

Percent  of  Variance 

Factor 

Factor 

Change 

Correlat  ions 

1  2  3 

1  2 

3 

2 

399.522 

41 

<.001 

58.5207  2.5036  1.6155 

1 

1.000 

3 

173.498 

40 

<.001 

2 

0.805  1.000 

3 

0.720  0.774 

1.000 

TABLE  33 


ASVAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
MECHANICAL  COMPREHENSION-FORM  l  ( N  =  2731) 


Item 

Attempts  Facility 

Chance 

Intercept 

Principal  Factors 

Promax  Factors 

1 

2 

1 

2 

1 

2730 

0.885 

0.1698 

-1.0968 

0.5110 

-0.1317 

0.539 

-0.013 

2 

2728 

0.440 

0.2966 

0.8252 

0.4468 

-0.1041 

0.451 

0.009 

3 

2723 

0.429 

0.1124 

0.3862 

0.7232 

0.1041 

0.224 

0.529 

5 

2725 

0.788 

0.1549 

-0.8714 

0.6331 

-0.0116 

0.387 

0.269 

6 

2729 

0.429 

0.1210 

0.3920 

0.6724 

-0.1381 

0.644 

0.049 

7 

2731 

0.689 

0.2803 

-0.1643 

0.6980 

0.0108 

0.383 

0.341 

8 

2729 

0.154 

0.0651 

1.3038 

0.6781 

-0.1358 

0.643 

0.056 

9 

2725 

0.410 

0.0933 

0.4010 

0.7264 

-0.1405 

0.679 

0.069 

10 

2729 

0.840 

0.2690 

-0.7787 

0.5225 

0.0191 

0.266 

0.276 

11 

2725 

0.663 

0.2460 

-0.1219 

0.6651 

0.1224 

0.157 

0.537 

13 

2725 

0.343 

0.1434 

0.7318 

0.5933 

-0.1306 

0.584 

0.027 

14 

2724 

0.369 

0.1584 

0.6928 

0.7646 

0.1752 

0.117 

0.682 

15 

2725 

0.527 

0.1781 

0.2065 

0.6936 

-0.0164 

0.431 

0.288 

16 

2729 

0.437 

0.2120 

0.5818 

0.6853 

-0.0384 

0.467 

0.243 

17 

2724 

0.374 

0.1230 

0.5707 

0.6505 

-0.2311 

0.804 

-0.136 

18 

2729 

0.748 

0.1480 

-0.5360 

0.6370 

0.0309 

0.310 

0.351 

19 

2728 

0.538 

0.3262 

0.5007 

0.6669 

0.0440 

0.303 

0.390 

20 

2727 

0.339 

0.1627 

0.8091 

0.7534 

-0.1543 

0.721 

0.056 

21 

2716 

0.432 

0.2033 

0.5823 

0.7525 

-0.0300 

0.490 

0.290 

22 

2719 

0.821 

0.1812 

-0.7722 

0.5443 

-0.0210 

0.353 

0.211 

23 

2728 

0.903 

0.2199 

-1.1841 

0.5079 

0.0542 

0.193 

0.336 

24 

2728 

0.607 

0.1434 

-0.1035 

0.4749 

-0.0375 

0.344 

0.148 

25 

2721 

0.653 

0.0917 

-0.2890 

0.6758 

0.2023 

0.015 

0.692 

26 

2724 

0.749 

0.2168 

-0.4634 

0.5959 

0.1126 

0.135 

0.487 

28 

2724 

0.513 

0.1657 

0.2234 

0.6200 

0.0287 

0.305 

0.339 

29 

2722 

0.662 

0.0492 

-0.3639 

0.6229 

0.4076 

-0.396 

1.055 

30 

2719 

0.402 

0.3312 

1.2888 

0.8333 

-0.2374 

0.921 

-0.064 

31 

2720 

0.385 

0.1728 

0.6639 

0.6937 

-0.1195 

0.622 

0.094 

32 

2720 

0.212 

0.0813 

1.0666 

0.7746 

-0.1848 

0.789 

0.008 

33 

2719 

0.740 

0.1211 

-0.5329 

0.4857 

0.0546 

0.179 

0.326 

34 

2713 

0.386 

0.1654 

0.6432 

0.7264 

-0.1620 

0.719 

0.029 

35 

2716 

0.915 

0.1606 

-1.2792 

0.5204 

0.0497 

0.208 

0.333 

36 

2712 

0.581 

0.0873 

-0.0773 

0.8149 

-0.0531 

0.569 

0.275 

37 

2711 

0.807 

0.2218 

-0.6740 

0.6482 

0.0494 

0.283 

0.391 

38 

2699 

0.464 

0.3218 

0.8308 

0.7621 

0.1014 

0.252 

0.542 

39 

2708 

0.519 

0.1503 

0.1840 

0.6571 

0.1579 

0.087 

0.600 

40 

2701 

0.533 

0.1083 

0.0765 

0.6527 

-0.0109 

0.397 

0.280 

41 

2694 

0.769 

0.1171 

-0.6324 

0.6366 

0.2443 

-0.085 

0.753 

42 

2695 

0.891 

0.1584 

-1.1323 

0.5068 

0.1166 

0.077 

0.453 

44 

2682 

0.623 

0.4003 

0.3575 

0.6928 

0.0470 

0.313 

0.407 

45 

2661 

0.754 

0.1204 

-0.5756 

0.5368 

-0.0516 

0.406 

0.150 

46 

2650 

0.846 

0.1380 

-0.9220 

0.6240 

0.1418 

0.097 

0.554 

Adding 

Chi-square* 

d.f. 

p  Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

1 

2 

o 

130.207 

41  <.001  42.4706 

1.7690  1 

1.000 

3 

102.184 

40  <. 

001 

2 

0.857  1 

.000 

‘Assumed  design  effect  =  2. 
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TABLE  24 


ASVAB 

ITEM  ATTEMPTS.  FACILITIES,  GUESSING  PARAMETER  VALUES. 
STANDARD  D IFFICULTIES.  AND  FACTOR  LOADINGS 
MECHANICAL  COMPREHENSION-FORM  3  (S  =  2647) 


em 

Attempt* 

Facility 

Chance 

Intercept 

P  nnctpal 
1 

Factors 

2 

Promax 

1 

Factors 

2 

1 

2640 

0.332 

0.2141 

1.0881 

0.8181 

0.0227 

0.788 

0  042 

3 

2643 

0.836 

0.1695 

—0.8348 

0.3685 

-0.0563 

0.284 

0.112 

4 

2644 

0.536 

0.1067 

0.0671 

0.6769 

0.0680 

0.601 

-0.030 

5 

2642 

0.751 

0.1499 

-0.5327 

0.5034 

0.1029 

0.581 

-0.101 

7 

2643 

0.544 

0.2204 

0.2459 

0.7148 

0.0864 

0.760 

-0.058 

8 

2644 

0.506 

0.1039 

0.1627 

0.7289 

0.0527 

0.737 

-0.009 

0 

2647 

0.436 

0.1661 

0.4778 

0.5608 

0.0261 

0.551 

0.015 

10 

2646 

0.848 

0.1347 

-0.9288 

0.6637 

-0.0010 

0.619 

0.062 

11 

2633 

0.296 

0.2254 

1.3960 

0.8361 

0.0712 

0.856 

-0.026 

12 

2646 

0.907 

0.1620 

-1.2189 

0.4377 

0.0143 

0.424 

0.019 

13 

2642 

0.206 

0  1484 

1.5366 

0.8464 

0.0210 

0  813 

0  047 

15 

2635 

0.327 

0.1632 

0.8884 

0.6260 

-0.0325 

0.548 

0.103 

16 

2645 

0.6U7 

0.3880 

0.3930 

0.5981 

0.0232 

0.583 

0.021 

17 

2639 

0  288 

0.0682 

0.7593 

0.7862 

0.0303 

0.767 

0.028 

18 

2643 

0  454 

0.1119 

0.3066 

0.4944 

0.0100 

0.472 

0.031 

10 

2641 

0  421 

0.1678 

0.5580 

0.8091 

0.0446 

0.803 

0.010 

20 

2634 

0.274 

0.0637 

0.7947 

0.6976 

0.0298 

0.683 

0.021 

21 

2644 

0.529 

0.2395 

0.3451 

0.8190 

0.1061 

0.879 

-0.077 

22 

2641 

0.638 

0.1342 

-0.1886 

0.6062 

0.0459 

0.615 

-0.010 

24 

2640 

0.438 

0.3783 

1.3686 

0.8114 

0.0170 

0.776 

0.049 

25 

2644 

0.507 

0  1931 

0.3113 

0.6805 

-0.0048 

0.630 

0.069 

26 

2642 

0.708 

0  3502 

-0.1153 

0.3729 

0  0348 

0  386 

-0.016 

27 

2635 

0.567 

0  1013 

-0.0112 

0.7312 

-0.0376 

0  642 

0  120 

28 

2631 

0.594 

0  1767 

0.013  7 

0.6692 

0.0072 

0.632 

0  050 

30 

2629 

0  566 

0.1832 

0.1043 

0.6102 

0.0568 

0.631 

-0.026 

31 

2621 

0  280 

0  1988 

1.3322 

0.8261 

0.1489 

0.931 

-0.137 

32 

2634 

0.600 

0.3165 

0.2539 

0.7315 

0.0751 

0.764 

-0.041 

34 

2632 

0.899 

0.1287 

-1.1928 

0.6241 

-0.1399 

0.432 

0.255 

35 

2630 

0.460 

0.1286 

0.3746 

0.7572 

0.0690 

0.770 

-0.015 

30 

2627 

0.784 

0  1951 

-0.6017 

0.5756 

-0.0869 

0.444 

0  176 

37 

2619 

0.826 

0.2436 

-0.7213 

0.6915 

-0.1347 

0.501 

0.254 

38 

2618 

0.469 

0  3551 

0.9828 

0.7911 

0.1386 

0.888 

-0.125 

30 

2614 

0  609 

0  1229 

-0.1128 

0.5494 

-0.0730 

0.434 

0.154 

40 

2613 

0  770 

0.1879 

-0.5243 

0.5318 

-0.6842 

-0.240 

1.021 

41 

2589 

0  406 

0  2084 

0.4951 

0.6775 

0.0351 

0.670 

0.011 

42 

2578 

0.412 

0  1549 

0.5548 

0  7140 

0.0931 

0.767 

-0.068 

43 

2597 

0.850 

0  1451 

-0.9181 

0.5666 

-0.5792 

-0.095 

0.875 

44 

2575 

0.531 

0  1159 

0.1342 

0.8387 

0.0079 

0.791 

0.065 

45 

2560 

0.594 

0.2294 

0.1028 

0.6686 

0.0447 

0.672 

-0.003 

40 

2517 

0.760 

0.1927 

-0.5064 

0.6169 

-0.0107 

0.564 

0.071 

ICO. 087 
78.801 


Correlations 
1  2 
1.000 

0.712  1.000 


A  turned  design  effect  =  2. 
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TABLE  25 
AS  VAB 

ITEM  ATTEMPTS,  FACILITIES,  GUESSING  PARAMETER  VALUES. 
STANDARD  DIFFICULTIES,  AND  FACTOR  LOADINGS 
MECHANICAL  COMPREHENSION-FORM  5  (N  =  25321 


Item 

Attempts 

Facility 

Chance 

Intercept 

P  rincipa 
1 

1  Factors 
2 

Promax 

1 

Factors 

2 

2 

2530 

0.674 

0.1870 

-0.2413 

0.5172 

-0.1866 

-0  040 

0.581 

3 

2527 

0  708 

0.1084 

-0.4315 

0.6077 

-0.1707 

0.029 

0.608 

4 

2530 

0.799 

0.2133 

-0.6490 

0.7190 

-0.2210 

0.004 

0  749 

5 

2526 

0.516 

0.1631 

0.2243 

0  7621 

0.0151 

0.397 

0  407 

7 

2531 

0  889 

0.2091 

-1.0787 

0.2601 

0.0244 

0  161 

0.103 

8 

2531 

0.421 

0.3105 

1.0279 

0.7239 

0.0881 

0  494 

0.272 

9 

2531 

0.668 

0.1736 

-0.2326 

0.6452 

-0.0807 

0.189 

0  490 

10 

2528 

0.67? 

0.2415 

-0.1534 

0.6888 

-0.1497 

0.063 

0.566 

11 

2527 

0.364 

0.0605 

0.4754 

0.5882 

-0.0849 

0.164 

0.464 

12 

2523 

0.423 

0.1147 

0.4153 

0.6067 

-0.0723 

0.228 

0.506 

14 

2512 

0.400 

0.1685 

0.6225 

0.7786 

0.0024 

0.385 

0.436 

16 

2525 

0.611 

0.3593 

0.2982 

0.6473 

0.1490 

0.652 

0.135 

17 

2519 

0.397 

0.1616 

0.6050 

0.7165 

-0.0979 

0.197 

0.557 

18 

25?4 

0.543 

0.2283 

0.2619 

0.7631 

0.1581 

0.623 

0  186 

19 

2529 

0.862 

0.2329 

-0.9113 

0.6782 

-0.1335 

0.122 

0.590 

20 

2531 

0.879 

0.2391 

-0.9984 

0.5974 

-0.0858 

0.158 

0.471 

21 

2521 

0.453 

0.2289 

0.5783 

0.6895 

-0.0134 

0.317 

0.410 

22 

2529 

0.896 

0.1148 

-1.1812 

0.6037 

-0.0661 

0.193 

0  442 

24 

2523 

0.480 

0.1657 

0.3241 

0.3486 

0.1021 

0.332 

0.039 

26 

2520 

0  259 

0.1644 

1.2394 

0.6737 

0.2221 

0.680 

0.036 

27 

2530 

0.915 

0.1663 

-1.2668 

0.5099 

-0.0063 

0.240 

0.298 

28 

2530 

0.864 

0.2244 

-0.9267 

0.3897 

-0.0160 

0.166 

0.245 

29 

2526 

0.297 

0.1198 

0.8431 

0.4864 

-0.1896 

-0.060 

0.569 

30 

2524 

0  751 

0.3186 

-0.3273 

0.3758 

0.1041 

0.446 

0.164 

31 

2526 

0.558 

0.1247 

0.0344 

0.6983 

0.0136 

0.364 

0.373 

32 

2527 

0.752 

0.2714 

-0.3984 

0.5189 

0.1315 

0.462 

0.089 

33 

2506 

0.453 

0.0817 

0.2608 

0.5228 

0.0223 

0.291 

0.261 

34 

2513 

0.793 

0.1694 

-0.6538 

0.7230 

0.0567 

0.444 

0.320 

35 

-  2510 

0.413 

0.1096 

0.4305 

0.6483 

-0.3449 

-0.275 

0.845 

36 

2511 

0.282 

0.1035 

0.8718 

0.7576 

0.0821 

0.601 

0.301 

37 

2506 

0.465 

0.1778 

0.4252 

0.7985 

-0.0606 

0.312 

0.529 

38 

2506 

0.385 

0.1456 

0.6029 

0.6355 

-0.2653 

-0.107 

0.770 

39 

2508 

0.674 

0.1423 

-0.2885 

0.5670 

-0.0973 

0.125 

0.471 

40 

2508 

0.691 

0.2243 

-0.2365 

0.6651 

-0.0780 

0.203 

0.497 

41 

2505 

0.886 

0.1535 

-1.0977 

0.6368 

0.2903 

0.770 

-0.090 

42 

2498 

0.899 

0.1815 

-1.1477 

0.6185 

0.3431 

0.844 

-0.183 

43 

2490 

0.800 

0.3040 

-0.5310 

0.7387 

0.2481 

0.753 

0.033 

44 

2474 

0.694 

0.2012 

-0.2634 

0.6711 

-0.0147 

0.306 

0.402 

45 

2462 

0.523 

0.1566 

0.2081 

0.7734 

0.1576 

0.627 

0.193 

46 

2441 

0.798 

0.0843 

-0.7427 

0.6489 

0.0560 

0.406 

0.280 

A-Ming  Cl 

li-square* 

'J.f. 

p  Percent  of  Variance 

Factor 

Factor 

Change 

Correlations 

1 

2 

1 

o 

n 

122.820 

39  <.001  40.7123 

2.2075  1 

1.000 

3 

48.26 

38  < 

.001 

2 

0.796  1. 

0(H) 

'Assumed  design  effect  =  2. 
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TABLE  26 


ASVAB 

ITEM  ATTEMPTS.  FACILITIES.  GUESSING  PARAMETER  VALUES 
STANDARD  DIFFICULTIES.  AND  FACTOR  LOADINGS 
ELECTRONICS  INFORMATION-FORM  1  ( N  =  2910) 


Item 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Factors 

1 

290? 

0.375 

0.0743 

0.4628 

0.5591 

3 

2891 

0.135 

0  0926 

1.7291 

0. 7505 

4 

2902 

0.694 

0.1492 

-0.3613 

0  7121 

8 

2904 

0.178 

0.0894 

1.3209 

0  6122 

9 

2905 

0.341 

0  1320 

0.7102 

0.4038 

11 

2908 

0  795 

0.1705 

-0.6871 

0  4497 

13 

2901 

0  629 

0.2393 

-0.0271 

0.0610 

14 

2907 

0.548 

0.2735 

0.3164 

0.7168 

IT 

2900 

0.306 

0.1092 

0.7858 

0.5648 

18 

2902 

0.563 

0.2367 

0.1897 

0.6616 

19 

2907 

0.665 

0  1311 

-0.2892 

0.4143 

21 

2901 

0.531 

0.1685 

0.1706 

0.6630 

22 

2901 

0.418 

0.0960 

0.3838 

0.8125 

25 

2904 

0  586 

0  2092 

0.0625 

0.4750 

26 

2906 

0.742 

0.1414 

-0.5205 

0.3449 

27 

2908 

0.793 

0.2114 

-0.6354 

0.3696 

28 

2904 

0.431 

0.0896 

0.3252 

0.5693 

29 

2901 

0.724 

0.1236 

-0.4777 

0.4599 

30 

2909 

0.853 

0.2420 

-0.8737 

0  5715 

31 

2905 

0.156 

0.0841 

1.4829 

0  7364 

33 

2902 

0.330 

0.0831 

0.6267 

0.5614 

34 

2907 

0.683 

0.2443 

-0.2030 

0.6709 

35 

2907 

0.822 

0.4829 

-0.4028 

0  6505 

36 

2905 

0  915 

0.2265 

-1.2297 

0.3862 

38 

2900 

0  832 

0.2095 

-0  7392 

0  5709 

39 

2899 

0  749 

0  2627 

-0  4139 

0  7085 

40 

2896 

0.421 

0.1843 

0.5781 

0  8540 

41 

2904 

0.412 

0.1543 

0.5144 

0  1009 

42 

2897 

0.546 

0.1282 

0.0600 

0  5311 

44 

2894 

0.591 

0.3426 

0  3354 

0.7797 

45 

2900 

0.501 

0.1622 

0.2543* 

0  7444 

46 

2894 

0.339 

0.2688 

1.3316 

0  4403 

47 

2887 

0.632 

0.1100 

-0.2077 

0.3958 

48 

2888 

0.484 

0.1129 

0.2128 

0  2218 

49 

2903 

0.890 

01513 

-1.1315 

0  4572 

50 

2890 

0.327 

0.2031 

1.0431 

0  8274 

53 

2894 

0.466 

0.2252 

0.5136 

0.7337 

54 

2892 

0.525 

0.3026 

0.5057 

0  7384 

55 

2896 

0.572 

0.1013 

—  0.0569 

0  4712 

56 

2893 

0.862 

01128 

-1.0194 

0.5747 

57 

2871 

0.773 

0.3244 

-0.4246 

0.7761 

Adding 

Chi-square* 

d.f. 

P 

Percent  of  Variance 

Factor 

Change 

2 

196.752 

40 

<001 

35  2255 

'  Assumed  design  effect  =  2. 


TABLE  27 


ASVAB 

ITEM  ATTEMPTS  FACILITIES.  GUESSING  PARAMETER  VALUES 
STANDARD  DIFFICULTIES.  AND  FACTOR  LOADINGS 
ELECTRONIC  INFORMATION-FORM  3  I  .V  =  27661 


I  trin 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Factor 

l 

273i 

0  332 

OTIS 

0.5998 

0  7399 

3 

2764 

0  884 

0  2876 

-  0  9999 

0  5655 

5 

2763 

0  392 

0  2536 

0  8974 

0  3339 

6 

2761 

0  453 

0  3211 

0.8905 

0.8032 

7 

2761 

0  277 

0  0993 

0.8595 

0  7296 

8 

2762 

0  760 

0  2418 

-0  4850 

0  4922 

9 

2758 

0  363 

0.2048 

0.8679 

0  6785 

11 

2764 

0  489 

0.2381 

0.4407 

0  2627 

12 

2758 

0  567 

0  1395 

0.0050 

0  6389 

13 

2764 

0  725 

0.1189 

-0  4963 

0  5086 

15 

2761 

0.481 

0  1376 

0.2566 

0  4360 

16 

2752 

0.529 

0.3711 

0.6024 

0  6820 

18 

2763 

0  890 

0.1157 

-  1.2214 

0  7011 

19 

2758 

0.348 

0.1004 

0  6001 

0  7182 

20 

2757 

0  362 

0.2137 

0.8985 

0  6800 

31 

2761 

0.213  * 

0.0935 

1  1274 

0.7237 

22 

2765 

0  780 

0.2164 

-0.5887 

0.4334 

23 

2765 

0.725 

0  2025 

-0.4081 

0  5262 

24 

2760 

0.387 

0.0881 

0.4456 

0  6536 

26 

2763 

0.808 

0.1297 

-0.7752 

0.3619 

28 

2762 

0.677 

0.2142 

-0.2295 

0.3744 

29 

2764 

0  811 

0.1196 

-0  8046 

0  6651 

30 

2755 

0.237 

0.0747 

0.9390 

0  6826 

31 

2765 

0  590 

0.1407 

-0.0658 

0.5867 

32 

2763 

0  860 

0201  a 

-0.9461 

0  6428 

33 

2760 

0.648 

0,2394 

-0.0978 

0  6021 

37 

2760 

0.509 

0  1155 

0  1366 

0  5647 

39 

2761 

0.761 

0  3987 

-0.2608 

0  5569 

40 

2763 

0.850 

0.3455 

-0.7524 

0  5887 

42 

2759 

.0.362 

0.0844 

0.5137 

0.8637 

44 

2762 

0.525 

0.2049 

0.2428 

0  6250 

45 

2761 

0  774 

0  2308 

-0  5417 

0.2303 

46 

2759 

0.479 

0  3485 

0.8670 

0  6035 

47 

2744 

0.271 

0.1719 

1.2004 

0.7224 

48 

2759 

0  409 

0.1024 

0.4095 

0.6910 

49 

2758 

0.584 

0.3096 

0.2546 

0.8686 

50 

2751 

0.334 

0  2132 

1.0426 

0.8113 

51 

2753 

0.785 

0  1466 

-0.6728 

0.4883 

53 

2753 

0.901 

0  1706 

-1.1899 

0  5288 

54 

2750 

0  886 

0. 1941 

-1.0781 

0  5175 

55 

2751 

0  688 

0.2476 

-0.2170 

0.5546 

57 

2711 

0  529 

0.3490 

0.6117 

0.7661 

A'Milig 

Olii-*quarr  * 

«i.f. 

P 

Percent  of  Variance 

F.ir  tor 

Change 

2 

194.400 

4  1 

<001 

38  1883 

\--iiinei;l  .iesign  effect  =  2. 
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TABLE  28 


asvab 

ITEM  ATTEMPTS.  FACILITIES  GUESS1NC  PARAMETER  VALUES 
STANDARD  DIFFICULTIES.  AND  FACTOR  LOADINGS 
ELECTRONICS  INFORMATION-FORM  3  (N  =  26921 


Item 

Attempt* 

Facility 

Chance 

Intercept 

Principal  Fact<»r« 

1 

2684 

0.331 

0  1827 

0.9729 

0  8180 

2 

2684 

0  761 

0.2266 

-0  4927 

0  2699 

3 

2685 

0  581 

0  4726 

0  8906 

0  8177 

6 

2686 

0.588 

0.3212 

0  2856 

0  6246 

7 

2688 

0.459 

0  2092 

0  5065 

0  8241 

8 

2687 

0.837 

0.2604 

-0  7718 

0  4576 

9 

2683 

0.846 

0.2755 

-0  8117 

0  7257 

10 

2688 

0.555 

0  4328 

0  8399 

0  7739 

11 

2686 

0.453 

0  3671 

1  1649 

0  6389 

12 

2690 

0  737 

0  2804 

-0.3464 

0  4709 

13 

2689 

0.523 

0.1334 

0  1330 

0  5276 

14 

2690 

0  851 

0.2025 

-0.9162 

0  8403 

15 

2690 

0.277 

0.1035 

0  8918 

0  6046 

16 

2687 

0.675 

0  1148 

-0.3466 

0  7005 

17 

2680 

0  451 

0.2931 

0  7766 

0  4460 

18 

2687 

0.527 

0  2623 

0  3766 

0  6156 

19 

2684 

0.363 

0  0908 

0.5563 

0  8612 

20 

2684 

0.745 

0.2142 

-0.4573 

0  5676 

21 

2679 

0.462 

0.2860 

0.7363 

0  7938 

22 

2683 

0.687 

0  2701 

-0.1747 

0  5849 

23 

2685 

0.441 

0.1608 

0  4428 

C  6341 

24 

2674 

0  841 

0.2669 

-0.7799 

0  6045 

25 

2633 

0  735 

0  3347 

-0  2649 

0  6611 

28 

2687 

0  735 

0  1683 

-0  4711 

0  3649 

29 

2684 

0  440 

0  1632 

0  4480 

0  5069 

30 

2689 

0.895 

0.32*2 

-  1  0355 

0  73C6 

31 

2683 

0  867 

0  5000 

-0  6192 

-0  0104 

32 

2688 

0  476 

0.2285 

0  4872 

0  6444 

33 

2686 

0.643 

0.1312 

-0  2256 

0  6238 

34 

2685 

0.462 

0.3996 

1  3419 

0  7833 

35 

2681 

0.636 

0  2880 

0  0350 

0  2040 

30 

2675 

0.195 

0.1126 

1  3627 

0  5047 

37 

2679 

0.337 

0.1528 

0.81 19 

0  5777 

38 

2687 

0  733 

0  4400 

-0.0487 

0  5186 

40 

2688 

0  649 

0.1615 

-0  2067 

0  6630 

41 

2682 

0  483 

0  2098 

0  4269 

0  8346 

42 

2688 

0.869 

0  1462 

-  1.0325 

0  5375 

44 

2685 

0.371 

0  1640 

0  6991 

0  5010 

45 

2676 

0  356 

0  2214 

0  9841 

0  7209 

46 

2690 

0  888 

0  3298 

-0  9860 

0  5709 

48 

2681 

0.772 

0.3944 

-0.3129 

0  5993 

49 

2690 

0  864 

0.1962 

-0.9831 

0  0097 

50 

2688 

0.860 

0.2715 

-0  9223 

0  7110 

52 

2679 

0  591 

0  1910 

0  0236 

0  64  18 

53 

2680 

0.524 

0.2381 

0  3293 

0  5209 

54 

2681 

0  807 

0.2837 

-0  6167 

0  4746 

56 

2678 

0  687 

0  1 172 

-0  3735 

0  5308 

57 

2632 

0  215 

0. 1394 

1  4132 

0  7148 

A«I»ling 

1  'lii-square* 

.1  f 

P 

r ••  r*’ ent  of  Van.ui*  •• 

Fir  t  or 

Change 

2 

249  824 

47 

< .  of)  i 

39  37C.9 

E 


\- »ii mud  design  effect  =  2 
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